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Abstract 
 
The aim of the PhD thesis is to evaluate the value propositions, motivations and opportunities 
of private sector electrification in Base of the Pyramid (BoP) marketplaces in India.  The lack of 
access to modern forms of energy, known as energy poverty, can severely limit economic 
development.  Globally, 1.2 billion people lack access to electricity, with 240 million of those 
residing in India.  To highlight this issue, universal energy access has been explicitly included 
in the UN’s Sustainable Development Goals.  Many millions more experience unreliable 
electricity supply with lengthy outages each day, even though they may be officially considered 
to have electricity access.   
The private sector has had an increasing role in both global development and in electricity 
distribution.  In response to market opportunities and driven by a strong sense of social 
responsibility, firms may engage in distributing electricity to BoP consumers in areas where 
there is limited or unreliable access.  The role and motivation of the private sector in the 
electrification of Indian BoP markets remains relatively unexplored.  The thesis contributes to 
the field by examining why firms act in this market; what opportunities exist; and how firms’ 
activities create Shared Value that benefits both the firm and the wider society.  In doing so, 
the thesis provides a contemporary assessment of the market and identifies key issues for 
private sector engagement. 
The thesis has four research objectives.  Research Objective 1 aims to understand how 
electrification creates value that contributes to poverty alleviation, and how this can translate to 
private sector value propositions.  An analysis of global literature and development of a 
conceptual representation of value flows found that electrification technologies that enhance 
income-generation activities are likely to produce greater poverty-alleviating effects.  Indeed, 
firms operating in the electrification sector may implement interactive business models, where 
firms create productive ecosystems that enhance the income-generating potential of energy.  
This can magnify the dynamic effects upon which Shared Value, including a firm’s 
competitiveness, is sustained. 
The subsequent research objectives then focus on the Indian context.  Research Objective 2 
aims to evaluate the motivations and actions of Indian companies’ engagement with the BoP.  
A taxonomical model was developed to clarify the overlapping concepts used to explain 
corporate actions and motivations.  Using this model, the BoP actions of India’s Top 100 firms, 
as evident in publically available reports, was analysed. Surprisingly, less than half showed 
evidence of being actively engaged with the BoP, with only a handful of firms operating at a 
strategic level that would support the creation of Shared Value. 
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Research Objective 3 then examines document data and the views of key institutional 
stakeholders to determine the interaction between India’s electrification paradigms and the 
opportunities for the private sector. The analysis showed that household levels of 
electrification have not kept pace with the strong push for village grid connections by the 
government.  Poor reliability of the grid, and gaps in connectivity to non-census habitations 
represent opportunities for private sector off-grid solutions, although evidence showed limited 
uptake in two Indian states. 
Research Objective 4 evaluates the role of private sector off-grid operators in the electrification 
of India.   This was undertaken via semi-structured interviews with ten exemplar firms in India, 
providing a validation of the concepts developed in the preceding objectives.  Some firms 
clearly responded to BoP household needs by selling affordable solar-based substitutes, and 
exhibited low concerns about the impacts of grid connectivity in the future.  Other firms’ value 
propositions included a cultivation of the dynamic effects of energy, consistent with interactive 
business models and strategic corporate approaches.  These firms exhibited stronger 
concerns about future grid connectivity, and sought to embed their off-grid technologies as a 
risk mitigation strategy.   
Critical insights that emerge from this work include the following: 
 Creation of productive ecosystems around electricity access is important to produce 
dynamic effects that can translate to Shared Value, sustaining firm competitiveness and 
alleviating poverty. 
 Electrification of the BoP is a high risk and highly uncertain market proposition that 
requires a strong social mission from firms to operate and attract investment. 
 Despite the espousal of BoP opportunities, the majority of India’s large corporations do 
not engage in this market, and very few show evidence of a strategic approach. 
 The centrally-planned grid contributes significantly to the business risks of the private 
sector in BoP off-grid markets, even though business opportunities exist due to grid 
unreliability and lack of reach to all households. 
The thesis concludes by recommending several policy changes to strengthen the role of the 
private sector.  This includes greater transparency, integration and planning of locations 
suitable for private sector electrification; and changes to Corporate Social Responsibility laws 
to allow more strategic Shared Value approaches to optimise electrification efforts for India’s 
BoP.  
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CHAPTER 1 INTRODUCTION 
1.1 MOTIVATION AND BACKGROUND 
Globally, 1.2 billion people lack access to electricity and 2.7 billion people use biomass as their 
primary energy source for cooking and heating (IEA, 2016).  Lack of access to electricity can 
severely limit the creation of economic opportunities that contribute to poverty alleviation 
(Cabraal et al., 2005). The burning of biomass for cooking purposes causes indoor air pollution 
that leads to serious respiratory diseases and long-term environmental and social 
consequences (Yadama, 2013).  The lack of access to modern forms of energy, known as 
energy poverty, generally occurs at the Base of the Pyramid (BoP), where low incomes, 
including subsistence livelihoods, are spread across more than four billion of the world’s 
population  (Hammond et al., 2007).  The issue is on the international agenda, including as a 
Sustainable Development Goal (UN, 2015) and as part of the 2016 Paris Climate Agreement 
(IEA, 2016).   
Access to modern forms of energy is a key political priority in countries where universal access 
has yet to be achieved (Van de Graaf et al., 2016).  The distribution of energy (particularly 
electricity) to communities has traditionally been a consideration of the government sector but 
increasingly the private sector has been involved in various functions (Sovacool, 2013). The 
private sector has a crucial role to play in global development, owing to its economic power 
(Global Justice, 2016), and local engagement (London & Hart, 2004).   
Private sector firms may engage in opportunities to distribute energy in areas where there is 
limited or unreliable access to modern energy, in response to market demand and driven by a 
strong sense of corporate responsibility (Husted & Allen, 2007).  Shared Value provides an ideal 
lens to examine the topic of electricity distribution in BoP marketplaces in India. Porter & 
Kramer’s (2011) development of Creating Shared Value (CSV) began as an academic 
conceptualization to describe strategic corporate initiatives that create value for the firm and 
value for the society and/or environment in which it operates.  CSV has generated considerable 
traction amongst corporate practitioners, and has similarities to existing concepts such as 
stakeholder management, social innovation and corporate social responsibility (CSR) (Crane et 
al., 2014).  From a more generalist perspective, Shared Value acknowledges the generation of 
both business value (enabling a firm’s continued competitiveness and viability) and social value.   
The Shared Value inherent in energy distribution is a key concept for the private sector and is 
particularly acute in BoP markets, where energy access interventions usually occur.  In addition 
to value for the firm, the provision of energy enables wider social and economic opportunities 
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that contribute to poverty alleviation. A critical factor in firms’ success is having a clear 
understanding of the value propositions created, not just for their customers, but also their 
partners and wider society (London & Hart, 2004).  Developing a clearer understanding of the 
interconnectedness of energy, business and development will enhance the case for business to 
be a key vector in solving energy access issues. 
This thesis focusses on the responses of the private sector to the 240 million people in India 
without electricity access, and the millions more who experience low quality and unreliable 
electricity supply (IEA, 2016).  India provides a dynamic setting for the thesis, not just because 
of the sheer size of the market, but also because of electricity’s importance as a political 
imperative and the important role of the private sector.  Electrification of households and 
businesses has been a leading development and political priority in India for decades (Singh et 
al., 2016).  The main paradigm in India to reach areas that have previously been unelectrified is 
via expansion of the government’s centralised system, incorporating large-scale electricity 
generation and transmission via an electricity grid (Palit & Bandyopadhyay, 2017).   
However, the dominance of government grid electrification plans has not translated to electricity 
access for all consumers.  Poor quality and reliability for connected Indian customers remains a 
major issue, affecting consumers’ trust in the service provision of the electricity grid (Rayner, 
2010).  The government itself has a number of mechanisms to mitigate these issues in seeking 
universal energy access.  These include installing smart meters and legalising existing 
connections (estimates are one-third of domestic customers engage in electricity theft through 
meter or transmission line modifications; Mukherjee, 2014), which will improve the financial 
sustainability of suppliers.  This, coupled with community solutions to cashflow issues and 
payment models (Chaurey et al., 2012), may well change the dynamics of load shedding which 
currently disadvantages more remote areas (Harish et al., 2014).  These options, and franchising 
opportunities in the supply chain, all have the potential for private sector involvement. While their 
implementation would no doubt alter the complexion of energy access in India, these options 
are all essentially sub-contracting opportunities under the control of incumbent state distribution 
companies. 
In this light, this thesis develops an exploratory approach to private sector involvement in the 
electrification of India’s BoP.  Some literature has suggested a more prominent role for the 
private sector in off-grid electricity markets for rural and remote communities and consumers 
(The Climate Group, 2015; Knuckles, 2016). Inherently, off-grid solutions allow the private sector 
to be directly responsive to the needs of BoP consumers by providing energy outside 
government systems.  This is particularly crucial in cases of extreme poverty and inaccessibility, 
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where forgotten tribal communities are impacted by the non-provision of services by 
governments and administrations (Ministry of Tribal Affairs, 2014).  In these situations, off-grid 
firms may be able to identify and infiltrate informal economies in forgotten hamlets where formal 
government services are unable to be established (London & Hart, 2004).  While a variety of 
electrification technologies may be appropriate, renewable energy sources such as solar, wind 
and hydro are generally favoured in remote areas, given the high operating and transport costs 
of fossil fuels.   Overall, the provision of modern energy in rural Indian markets by the private 
sector, and particularly its extent as a market opportunity and a social value enabler, remains 
relatively unexplored. 
1.2 AIM AND OBJECTIVES 
This PhD thesis will contribute to understanding how the private sector can contribute to the 
electrification of BoP marketplaces in India.   Its overall aim is to evaluate the value propositions, 
motivations and opportunities of the private sector in this market.  In doing so, it contributes to a 
‘golden thread’ of research (Figure 1.1) consistent with theoretical development approaches 
(Whetten, 1989): why firms act in this market, what the opportunities are; and how firms create 
Shared Value both for the firm (enhancing competitiveness and profitability) and the wider 
society (enabling poverty alleviation).  Thus, the theory generated by this research results in 
propositions explaining the behaviour of contextual phenomena, allowing some predictions to 
be made about future trends (Pring, 2000).   
 
 
 
 
 
 
 
 
 
Figure 1.1 Thesis golden thread, and associated research objectives 
 
Movites and 
actions
Opportunities
Value 
propositions
Poverty 
alleviation
Research Objective 4 
Research Objective 1 
Research Objective 2 
Research Objective 3 
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This research thread is made up of four research objectives, which address overlapping aspects 
(Figure 1.1).  While the overlapping nature of objectives has some built-in redundancies, this is 
considered a robust strategy enabling the validation of the theoretical contributions and 
knowledge management (Dalkir, 2011).  The thesis aims to contribute to increased clarity around 
private sector electrification opportunities and Shared Value generation in BoP markets.  This 
topic is highly relevant at it lies at the intersection of multiple current discourses in India and 
other countries: 
 Firstly, the grid electrification programs undertaken by the Government of India are well 
progressed and maturing, but their not-insignificant shortcomings have left some 
households and communities with sub-standard access.   
 Secondly, the thesis contributes to understanding policy options for energy access in the 
context of inclusive development, climate change commitments and the UN Sustainable 
Development Goals.   
 Thirdly, the thesis provides insight on the implementation of the mandatory CSR 
spending requirements of the Indian Companies Act.  If targeted appropriately, CSR 
could play a significantly-greater role in complementing government energy access 
programs.    
The thesis aims to contribute to policy discussions and directions to achieve inclusive solutions, 
whilst acknowledging the benefits and trade-offs, particularly in value creation.  Many of the 
issues studied may open new possibilities for future research. 
Further, the research objectives are structured in a nested configuration which allows a variety 
of perspectives to be gained (Figure 1.2).  Research Objective 1 provides a broader examination 
of energy’s effects on poverty alleviation, and how the private sector interacts.  The thesis then 
focusses on India, with Research Objective 2 examining Indian corporate actions at the BoP, 
and Research Objective 3 examining opportunities for the private sector in India’s electricity 
distribution. Finally, Research Objective 4 narrows the perspective to the firm level, examining 
corporate actions in the Indian off-grid market.   Each research objective, and its associated 
research questions, are described below.  Further details regarding their development, structure 
and methodologies are included in Chapter 2. 
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Figure 1.2 Perspectives representation of the research objectives of the PhD thesis 
 
Research Objective 1: To understand how electrification creates value that 
contributes to poverty alleviation, and how this can translate to private sector value 
propositions1 
This research objective examines the broad relationships between energy, poverty alleviation 
and business.  It is particularly relevant in the context of Sustainable Development Goal 7, to 
ensure access to affordable, reliable, sustainable and modern energy for all (UN, 2015).  
Specifically, it addresses the following research questions: 
1. What are the effects of electrification technologies on key stakeholders that contribute 
to poverty alleviation? 
                                              
1 Value propositions refer to the benefits customers can expect from a firm’s products and services 
(Osterwalder et al., 2014) 
Research Objective 1:  
To understand how electrification creates value 
that contributes to poverty alleviation, and how this 
can translate to private sector value propositions 
Research Objective 2:  
To evaluate the nature and extent of Indian  
firms’ engagement with the BoP  
Research Objective 3: To determine  
the interaction between India’s electrification 
paradigms and opportunities for the private sector 
Research Objective 4:  
To evaluate the role of private 
sector off-grid operators in the 
electrification of India 
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2. How can the private sector maximise value propositions in the delivery of electricity 
in BoP marketplaces? 
The research questions are addressed through a literature review, which details the strong 
relationship between energy access and poverty alleviation.  A categorisation of energy’s direct, 
indirect and dynamic effects on poverty alleviation is developed which provides further insights. 
In analysing electrification’s effects in particular, this thesis will show that all types of 
technologies produced dynamic effects which are important for the generation of long-term 
societal prosperity.  However, the literature points to the income-generating effects of larger, 
community-level systems and the central grid, which enable their dynamic effects to potentially 
manifest faster.  
Examination of literature on energy businesses operating at the BoP will reveal a relatively small 
contribution, with case study papers dominating.  Additional studies, particularly in grey 
literature, suggest that a potential market awaits private sector investment in the provision of off-
grid systems by directly engaging with rural and remote communities.  However, this 
manifestation depends not only on the opportunities (in the face of other electrification 
paradigms) but also on corporate motivations and value propositions, both to participating firms 
and society.  This “business case” for the private sector to be involved in energy distribution to 
the BoP is a research gap which provides the foundation for the contribution of this thesis.   
To focus on the interaction between BoP business engagement and electrification, defining a 
country context is useful, especially given the role of policy in the discussion. India provides a 
compelling case study for the subsequent research.  The diversity of India’s geographies and 
demographics provides an intriguing setting, along with the co-existence of fast-paced economic 
growth and large-scale energy poverty (India has the most unelectrified residents in the world).  
Further, the country’s strong private sector provides the pretext to investigate its current and 
future role in the energy poverty issue. 
The Indian context is well-represented in academic discussion about corporate actions in BoP 
markets, including some of the earliest Corporate Social Responsibility (CSR) philosophies 
(Arevalo & Aravind, 2011).  While much has been written about case studies of particular 
corporate responses, relatively little is known about the market as a whole.  This presents a 
conundrum: in the absence of a comprehensive understanding of how the BoP market functions, 
it becomes difficult to assess corporate responses to the energy access issue.  This leads to 
Research Objective 2. 
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Research Objective 2: To evaluate the motivations and actions of Indian firms’ 
engagement with the BoP 
This research objective is designed to classify and distil responses from Indian firms in BoP 
marketplaces.  Some firms respond directly to demand through making and selling products and 
services for BoP consumers, whilst other firms use the market as an opportunity to showcase 
their CSR through philanthropic initiatives (Ramani & Mukherjee, 2014).  Still other corporate 
responses may focus on the development of Shared Value for both the firm and society, through 
more strategic approaches (Porter & Kramer, 2011). 
This research objective explores the relationship of a firm to its wider society, and how that 
manifests in corporate engagement in BoP marketplaces in India.  Specifically, it addresses the 
following research questions: 
1. How can the reasons and motivations of BoP practitioner actions2 in a given market 
be explained using the emergent, and overlapping, BoP concepts in literature? 
2. What are the reasons, motivations and extent of BoP action by India’s Top 100 firms? 
In answering these questions, the thesis synthesises overlapping concepts in the literature, 
including BoP market responses (Prahalad, 2010), the board spectrum of CSR (Singh, Bakshi 
& Mishra, 2015) and the emergent Creating Shared Value (CSV) concept (Porter & Kramer, 
2011).  To better understand the dominant rationale(s) for a particular BoP activity, the thesis 
develops a taxonomical model incorporating all three concepts (McKercher, 2016; Rich, 1992). 
The model serves as a theoretical contribution and a useful tool to classify and interpret BoP 
practitioner actions, which is then applied to the BoP activities of the Top 100 firms in India using 
evidence found in publically available corporate reports. This provides research contributions 
both in the interpretation of BoP motives, and an understanding of the Indian context.  The 
subsequent analysis will show that less than half of the Top 100 Indian firms engaged with BoP 
marketplaces.   
From understanding the motivations and actions of BoP corporate engagement in India, the 
research then focusses on understanding the business opportunities in the Indian market, where 
energy access is very much determined by the responses of Indian central and state 
governments.  This leads to Research Objective 3. 
                                              
2 BoP practitioner actions describe the activities of firms in response to market opportunities at the BoP. 
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Research Objective 3: To determine the interaction between India’s electrification 
paradigms and the opportunities for the private sector 
This research objective examines the market opportunities for the private sector to engage in 
the electrification of BoP consumers in India.  To do this, the thesis presents a situation analysis 
of the role and integration of grid and off-grid systems in India.  The objective specifically 
focusses on two research questions: 
1. What is the current scenario of electrification and energy access provided by Indian 
central and state governments? 
2. What is the role and extent of off-grid systems more broadly, and private sector off-grid 
systems specifically, in providing electricity to un-electrified villages and households? 
To assist in this examination, two states with vastly different energy development stories are 
investigated, alongside a national policy analysis.  Maharashtra, a highly industrialised state in 
western India, has high rates of electrification, although some regions still have low household 
electricity connection levels.   Odisha, in eastern India, has historically had lower levels of 
development and contains large numbers of unelectrified villages.  Both states have unique 
histories of electrification which influence their current development and energy pathways.  
While the government’s main electrification paradigm, connection to the centralised grid, is 
making significant progress in reaching most locations, there are still habitations not recorded 
on the census that remain outside the scope of government-led programs. In addition, the poor 
reliability of the grid and the subsequent trust deficit this creates with consumers (Reiner & 
Ramaswami, 2016) presents additional opportunities for the private sector.  Addressing the 
objective contributes to the optimisation of government and private sector investment in 
electricity distribution. 
The final research objective takes the key tools and perspectives developed in addressing the 
previous objectives and applies them to better understand firms’ responses.  In so doing, it 
provides a capstone of the thesis’ objectives and a validation from the perspective of the firms, 
giving insights into likely future trends. 
Research Objective 4: To evaluate the role of private sector off-grid operators in the 
electrification of India 
This research objective seeks to gain insights into the role of the private sector in providing off-
grid systems that contribute to India’s electrification. The previous research objectives relied on 
secondary data and literature to formulate and develop the case for private sector energy 
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distribution in BoP markets in India.  This final objective analyses primary data collected directly 
via interviews with ten off-grid firms operating in India’s BoP markets.  
Specifically, this work is based on the following three key research questions: 
1. How do value propositions interact with stakeholders to create social value? 
2. What are the motivations for firms, and investors, operating in this sector? 
3. How do the current and future electrification programs of the government affect the 
risk profile and viability of firms operating in this sector? 
The three research questions allow links to be analysed, in particular the relationship between 
value propositions and motivations, and perspectives on the extent of risks associated with the 
future roll-out of the central grid.  The focus on exemplar firms identifies commonalities in value 
propositions, corporate motivations and stakeholder interactions across a diverse range of 
organisations.  Corporate attitudes and perspectives may well determine off-grid firms’ 
prosperity and longevity in the face of the accompanying uncertainties.   Results of this work will 
inform both the decisions of private sector operators and government policy approaches in 
integrating off-grid systems into future development paradigms. 
1.3 THESIS IN OUTLINE 
Chapter 2 discusses the methodology pertaining to each of the four research objectives.  This 
chapter will discuss in detail how the choice of methodologies has contributed to the multi-
method approach undertaken to address the research objectives. The chapter also includes an 
introduction to the Indian context of this thesis. 
Chapter 3 address Research Objective 1 by reviewing the overlapping literature in the fields of 
energy, poverty alleviation and business, and thus provides a foundation for the research 
contribution of this thesis.  A particular focus of the chapter is determining how electrification 
technologies can produce direct, indirect and dynamic effects that contribute to poverty 
alleviation.  The chapter then examines how those effects translate to the level of the firm, 
identifying gaps in understandings of the private sector’s value propositions and actions in the 
delivery of electricity in BoP marketplaces.   
Chapter 4 examines the corporate-level actions and motivations of Indian firms operating in 
BoP marketplaces.  It develops a taxonomical model based on three overlapping concepts in 
the academic field: BoP, CSR and CSV.  The chapter then applies this empirical tool to evaluate 
the nature of BoP activities of the Top 100 Indian firms using evidence found in publically-
available corporate reports.   
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Chapter 5 presents a situation analysis of grid and off-grid electrification in India, along with 
government programs and private sector efforts.  The chapter concludes with an evaluation of 
the opportunities for private sector off-grid systems in the electrification of India, and a discussion 
of its future role and integration. 
Chapter 6 evaluates the role of private sector off-grid operators in India’s electrification based 
on semi-structured interviews with selected exemplar firms.  It takes the key theoretical tools 
and perspectives developed in the previous chapters and applies them to better understand 
these firms’ responses.  In so doing, it provides some grounding of the thesis’ objectives and a 
validation from the perspective of the firms, giving insights into likely future trends.    
Chapter 7 articulates concluding findings, critical insights, recommendations for the government 
and private sector, and further research directions. 
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CHAPTER 2 METHODOLOGY 
2.1 INTRODUCTION 
The primary aim of this chapter is to provide an overview of the methodological narrative of the 
thesis, with a focus on the four research objectives. The chapter begins with an overview of the 
research approach that provides the foundation for the chosen methodologies.  Specifically, the 
philosophical assumptions (worldviews) of the researcher, and the design of the research 
objectives are considered, along with the contextual setting.  The chapter then provides an 
overview of the methodologies used to address each of the research objectives.  Detailed 
methodologies are contained within each of the corresponding chapters of the thesis.   
2.2 RESEARCH APPROACH 
2.2.1 Worldview and researcher’s perspective 
Consideration of my worldview, the basic set of perspectives that guide my research, is a crucial 
part of the development of the research methodology.  Such consideration also enables an 
acknowledgement of my role as researcher and the personal values, assumptions and biases 
(Creswell, 2014) that I bring to the research.  My approach to the research has been through a 
constructivist worldview.  This can be defined as the recognition that reality is largely a 
construction of human thoughts, perspectives and contexts (Creswell, 2014).  I began the 
research project with this worldview as I was intent on understanding and making sense of 
energy-poverty interactions, and the electrification scenario in India.  As I progressively 
undertook the research, this constructivist worldview was reinforced – the reality of the situation 
is not one definite and indisputable perspective, but rather a mosaic of perspectives that reflects 
the complexity of India itself. 
The constructivist viewpoint is inescapably subjective, and the research findings are co-created 
with the researcher and participants (Creswell, 2014).    My role as a researcher has been to 
make sense of the meanings others have about the world.  However, my role brings with it a 
number of values and biases which need to be acknowledged.  My professional background in 
the oil and gas sector, and my role in Corporate Social Responsibility (CSR) projects in Timor-
Leste for a large energy firm, undoubtedly shaped my perspectives.   I believe the contextual 
understandings of development approaches of firms, and their CSR philosophies and 
implementations, have enhanced my awareness and sensitivity of corporate approaches to 
social issues.   
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My corporate background means that I am pre-disposed to neo-liberalist perspectives 
(Banerjee, 2015) and bias.  This reflects some truths, in my opinion, about the influence of firms 
on the world.  For example, of the world’s top 100 economies, 31 are nations and 69 are 
corporations (Global Justice, 2016).  At the other end of the spectrum, local entrepreneurs and 
businesses have a key role to play in more informal (and generally impoverished) economies, 
where it may be more difficult for formal government services to be established (London & Hart, 
2004).  Thus, I entered the research believing that the private sector has a crucial role to play in 
global development and can be a powerful agent of change.   
2.2.2 Research objective design 
The reader will recall that this thesis is composed of four research objectives.  Research 
Objective 1 seeks to understand electrification’s effects on poverty alleviation and its 
implications for the private sector, and provides the foundation work of the thesis.  Subsequent 
research objectives focus on India.  Research Objective 2 evaluates the nature and extent of 
Indian firms’ engagement with the Base of the Pyramid (BoP).  Research Objective 3 
investigates the interaction between India’s electrification paradigms and the opportunities for 
the private sector.  Research Objective 4 evaluates the role of private sector off-grid operators 
in the electrification of India, taking the key tools and perspectives developed from previous 
objectives and applying them to firms’ responses.  In so doing, it provides a capstone of the 
thesis and a validation from the perspective of the firms, giving insights into the future trends.   
The overall thesis design and structure of the research objectives is shown in Figure 2.1. 
The research objectives, with their heavy focus on understanding the context of the 
electrification paradigms and the role of the private sector, were eminently suitable for qualitative 
research.  The methodological approach taken was largely phenomenological in nature.  Such 
an approach is useful for exploring new relationships in social contexts (Denscombe, 2014).  
Thus, the theory generated by this research results in propositions explaining the behaviour of 
contextual phenomena, allowing some predictions to be made about future trends (Pring, 2000). 
The research approach included a large component of analysis of literature and publically 
available document data.  This was primarily a result of seeking to gain a holistic, situational 
understanding of electrification in India.  Personal constraints on travel also made this the most 
appropriate research approach.  Targeted, face-to-face interviews were also undertaken in India 
to gain key stakeholder perspectives.    
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Figure 2.1 Thesis aims, research objectives and research activities  
THESIS AIM: 
To evaluate the  
value propositions, motivations and  
opportunities of private sector electrification 
 in Base of the Pyramid (BoP) marketplaces  
in India 
 Research Objective 1: To understand how electrification creates value that 
contributes to poverty alleviation, and how this can translate to private sector value 
propositions 
Research activities:  Literature review of energy, poverty alleviation and business 
intersections 
 
 
Research activities: Literature review  
Research Objective 2: To evaluate 
the nature and extent of Indian firms’ 
engagement with the BoP  
Research activities: 
 Literature review – development of 
taxonomical model  
 Analysis of data in corporate reports of 
India’s Top 100 firms  
 
 
Research Objective 3: To determine 
the interaction between India’s 
electrification paradigms and the 
opportunities for the private sector 
Research activities: 
 Analysis of document data and 
literature regarding Indian grid and off-
grid electrification status 
 Interviews with key institutional 
stakeholders 
 
Research Objective 4: To evaluate the role of private sector off-grid operators  
in the electrification of India 
Research activities:  Semi-structured interviews of exemplar firms operating in the off-grid 
sector in India 
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2.2.3 Indian context  
Defining a country context to explore electrification issues at the BoP is important due to country-
specific attributes and situations, and the crucial role of government policy.  After establishing 
the broad relationships between electrification, poverty alleviation and business through 
Research Objective 1, this thesis then focuses on India, primarily because of the scale of the 
energy poverty challenge that exists there.  India has the most unelectrified residents of any 
nation in the world: of its 1.2 billion people (Census, 2011), a fifth of them, around 240 million, 
live in households without electricity (and many more experience low quality and reliability) (IEA, 
2016). The diversity of India’s geographies, approaches and situations, and the co-existence of 
fast-paced economic growth alongside extreme poverty, represents an intriguing contextual 
setting.  
India is the world’s seventh largest economy by Gross Domestic Product (GDP) and has 
experienced rapid economic growth for the past 20 years (James & Goli, 2016). However, in a 
stark juxtaposition, India continues to battle the challenges of poverty and corruption.   With a 
Human Development Index score of 0.624, India is ranked 131 out of 188 countries in the world.  
India’s governance structure is centred around a federal government headed by the Prime 
Minister.  Further , 29 states and seven Union Territories have considerable autonomy through 
their respective governments, headed by Chief Ministers.  Energy policies and electrification 
efforts are a shared responsibility between these two levels of government: programs 
championed by the federal government need to be translated into policies, and implemented, at 
the state level.  While India has increased its rural household electrification rate from 44% to 
55% in the ten years to 2011 (Census, 2011), the diversity in state policies and their 
implementation has produced a mosaic of electrification levels (Figure 2.2).  Nevertheless, 
progress has been significant – nation-wide electricity access has reached 81%, double the rate 
of electricity access in 2000 (IEA, 2016).   The federal government’s political priorities include 
not only electrification of all the nation’s villages, but also the provision of “24x7” power for all by 
2022.  As will be discussed in Chapter 5 (Research Objective 4), the government’s focus on 
monitoring electrification at the village level, and the low threshold to classify a village as 
electrified, belies a lower rate of actual access at the household level.   
India’s population is predicted to become the world’s largest sometime in the next decade 
(James & Golhi, 2016).  While India is considered to have a surplus of power at present (IEA, 
2016), rising household and industrial demand means that supply must continue to expand.  In 
addition, the sector has some serious structural issues: most state distribution utilities are 
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generally insolvent, and high technical losses, electricity theft, and non-payments mean that 
total system losses are around 20% (IEA, 2016).  Electricity distribution companies are a 
significant bottleneck in ensuring electricity reaches consumers, particularly in remote and rural 
areas where it is cheaper for the distribution companies to limit supply, through load-shedding 
practices (Palit & Bandyopadhyay, 2016). 
The private sector has a long history of being involved in India’s electricity sector, in generation, 
transmission and distribution (Mukherjee, 2014).  An increasing trend in some states involves 
the state distribution companies turning to private firms as franchisees, involved in consumer 
payment collection and infrastructure roll-out (Palit & Bandyopadhyay, 2016).  Private sector off-
grid firms have been involved in the electrification of India, particularly to remote and rural areas, 
although this is being challenged as the grid’s geographic reach continues to grow.  The status 
of electricity access and the reach of off-grid operators will be addressed in further detail in 
Chapter 5.   
 
Figure 2.2 Electrification levels in India's states (as described as electricity used for lighting) (Census, 2011) 
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2.3 RESEARCH OBJECTIVE 1 METHODOLOGY 
Research Objective 1: To understand how electrification creates value that 
contributes to poverty alleviation, and how this can translate to private sector value 
propositions  
This research objective examines the broad relationships between energy, poverty alleviation 
and business, and is particularly relevant in the context of Sustainable Development Goal 7, of 
ensuring energy access for all (UN, 2015).  As the foundation piece of the thesis, the objective 
was approached through a literature review of the intersection of these domains.  This was 
undertaken using the ScienceDirect database and sequential keyword searches. 
The first research question of this objective (What are the effects of electrification technologies 
on key stakeholders that contribute to poverty alleviation?) is addressed through examining the 
literature that covers the intersection of energy and poverty alleviation.  A categorisation of 
energy’s direct, indirect and dynamic effects is first developed, based on an economic value-
flow representation developed for the tourism industry (Mitchell & Ashley, 2010), one of the few 
attempts at describing industry-wide value pathways.  This categorisation provides a framework 
through which a literature review of the effects of the range of electrification technologies can 
be documented and clarified. 
The second research question (How can the private sector maximise value propositions in the 
delivery of electricity in BoP marketplaces?) was tackled by first examining the literature that 
covers the intersection of business and poverty alleviation.  This provides insights on business 
models and value propositions that are configured by firms operating in BoP markets.   Secondly, 
literature was examined at the intersection of the fields of energy, poverty alleviation and 
business.  This is considered alongside the effects discussed in addressing Research Question 
1, allowing new perspectives for firms operating in this space.  Further, this illuminated research 
gaps, where the subsequent research objectives of this thesis can make a contribution to 
knowledge. 
2.4 RESEARCH OBJECTIVE 2 METHODOLOGY 
Research Objective 2: To evaluate the nature and extent of Indian firms’ engagement 
with the BoP  
This research objective explores firstly, the relationship of a firm to its wider society, and 
secondly, how that manifests in corporate engagement in BoP marketplaces in India. Two 
methodologies are employed to answer the two research questions of this objective. 
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2.4.1 Literature review and taxonomical model development 
A critical review of literature and development of a taxonomical model was undertaken to answer 
the research question How can the reasons and motivations of BoP practitioner actions in a 
given market be explained using the emergent, and overlapping, BoP concepts in literature? 
Explanations of BoP actions have been simultaneously explained by three core concepts (BoP, 
CSR and Creating Shared Value (CSV)) that extensively overlap, representing a continuum of 
ideas.  Firms may put into practice a certain combination of these concepts based on individual 
corporate values.  The development of a comprehensive taxonomical approach to assess firms’ 
actions is of significant value in understanding underlying behavioural or motivational 
phenomena.  Further, the current empirical base in the BoP literature is dominated by case 
studies of individual firm activities in BoP, CSR or CSV moulds (Kolk et al., 2014; Nahi 2016). 
They carry the perspective of the selected firm, and could be considered as theoretical ‘cherry 
picking’, possibly fuelling an availability heuristic (Thaler & Sunstein, 2008).  Importantly, case 
studies do not reveal how widespread a particular concept translates into practitioner actions 
and the broader mechanics of an entire market.  
A taxonomical model allows observations of BoP practitioner actions to be classified into groups 
with similar characteristics.  An alternative approach would have been to construct a definitional 
model (Hunt & Burnett, 1982), but given the overlapping nature of BoP, CSR and CSV concepts, 
this was deemed less likely to contribute meaningfully to the literature or result in any significant 
clarification of mechanisms and motivations.  A taxonomical approach carries a downstream 
benefit in that it will substantially aid in communication amongst BoP researchers and facilitate 
a common language for future research efforts. 
2.4.2 Corporate data, analysis and interpretation 
Using the taxonomical model, the subsequent research question was investigated: What are the 
reasons, motivations and extent of BoP action by India’s Top 100 firms?  Based on the large 
BoP population, case study evidence (such as London & Hart, 2004; Seelos & Mair, 2007) and 
a historical culture of social responsibility in India (Arevalo & Aravind, 2011), it would be 
reasonable to expect that attractive long-term business cases do exist, and that large firms are 
engaging with the BoP (Khanna & Palepu, 2006).   India’s Top 100 firms, the focus of validation 
within this methodology, represent almost 50% of India’s GDP for 2013-14. Thus it is an 
important sample of Indian corporate activity and is deserving of a comprehensive 
understanding of the types of BoP engagements. 
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Table 2.1 lists the key aspects of the methodology.  In essence, publically available corporate 
reports were examined for the 100 largest firms in India, based on rankings of The Economic 
Times (2014), in the period July-November 2015.  Generally, this information was garnered from 
corporate websites, Annual Reports, CSR Reports, Business Responsibility Reports and 
Sustainability Reports, mainly for Financial Year 2013-14 (in some instances Financial Year 
2014-15 was examined).  Despite some identified issues with the validity of responses in Indian 
corporate reports (GIZ, 2014), using publically available reports allowed all firms in India’s Top 
100 to be investigated, and was considered a pragmatic approach to data gathering given time 
constraints in-country.  
It was assumed that firms would acknowledge their BoP activity in a distinctive light from their 
more typical market activity. The polythetic nature of the taxonomical model ensures that 
observable BoP actions could be classified, even if observations did not meet all model criteria. 
This ‘best-fit’ approach means that the taxonomical model can be applied systematically across 
data, but in so doing its subjectivity is acknowledged. 
Table 2.1 Methodology to analyse corporate data from India’s Top 100 firms (Research Objective 2) 
Parameter Details 
Firm selection  Economic Times (ET) 500 ranking of Indian firms’ total income (revenues) for 
2014 
Information analysed Corporate websites, Annual Reports, CSR Reports, Business Responsibility 
Reports and Sustainability Reports for Financial Year 2013-14 
Keywords searched Below Poverty Line (BPL); Base/Bottom of the Pyramid (BoP); shared value; 
poverty alleviation; CSR; market creation 
BoP identification Selling/marketing regular goods/services into a market of BoP consumers 
Additional information 
noted  
 Government ownership levels. 
 CSR spend as a percentage of Profit After Tax (PAT) (as per the Indian 
Companies Act 2013 requirement). 
 Nature of CSR activities. 
 Influence of government-led programs on the BoP activity.   
 ‘Strategic’ BoP aspects: product innovation, supply chain innovation, 
cluster development. 
 
2.5 RESEARCH OBJECTIVE 3 METHODOLOGY 
Research Objective 3: To determine the interaction between India’s electrification 
paradigms and the opportunities for the private sector 
This research objective examines market opportunities for the private sector to provide 
electrification to BoP consumers in India.  To do this, it presents a situation analysis of the role 
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and integration of grid and off-grid systems in India.  The objective specifically focusses on two 
research questions: 
1. What is the current scenario of electrification and energy access provided by Indian 
central and state governments? 
2. What is the role and extent of off-grid systems more broadly, and private sector off-grid 
systems specifically, in providing electricity to un-electrified villages and households? 
These research questions were answered by investigating publically available document data, 
supplemented by a literature review of historical electrification trends in two Indian states.  
Interviews with key institutional stakeholders were undertaken to verify and validate these 
findings.   
2.5.1 Document data and literature review 
The progress of village electrification was examined in November 2016 via publically-reported 
online information and the Indian Government’s dedicated mobile application on electrification 
progress (GARV, 2016). Data on the number and types of villages electrified was cross-checked 
against policy announcements and contextual information available in grey and academic 
literature.   
A review was undertaken of historical literature that has discussed electrification across two 
Indian states: highly-industrialised Maharashtra, with 100% village electrification, was 
contrasted with Odisha, with lower levels of development and a large number of villages that 
remain unelectrified.  After establishing the progress of grid electrification, the methodology 
turns to an analysis of the role and extent of off-grid systems in Maharashtra and Odisha.  
Operations identified in Prayas Energy Group (2014)’s Distributed Renewable Energy (DRE) 
map and from selected off-grid operators were analysed to provide key insights on off-grid 
penetration.  The analysis also incorporated information on off-grid operations from the 
Maharashtra Energy Development Agency (MEDA) and the Odisha Renewable Energy 
Development Agency (OREDA).  While these sources do not document every off-grid operation 
in these states, in the absence of a central registry they do provide an insightful data set.  
The status of off-grid locations was investigated using Google Maps, examining geographical 
characteristics such as remoteness and the extent to which locations were within, or adjacent 
to forest reserves or wildlife sanctuaries.  Using census information, locations were checked to 
determine their status as a census village, which would in turn indicate that they were part of the 
Government’s electrification program. 
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A further literature review, drawing on academic and other literature, then describes the potential 
role of off-grid systems by the non-government sector as part of the energy mix in India, with a 
particular emphasis on opportunities, threats and motivations. 
2.5.2 Interviews of key institutional stakeholders 
Interviews were conducted with key institutional stakeholders, selected to validate and verify the 
results obtained from document data and literature review.  Six perspectives were obtained from 
government representatives, two from NGOs, two from industry organisations and three from 
academic institutions (Table 2.2).  The research design was cleared in accordance with the 
ethical review guidelines and processes of The University of Queensland (UQ). 
Table 2.2 Interviews conducted with key institutional stakeholders (Research Objective 3) 
Institution 
type 
Organisation name Interviewee(s) 
Government 
ministries, 
corporations 
and 
agencies 
Maharashtra State Electricity Distribution Company 
Limited (MSEDCL) 
Executive Engineer – Rural 
Division  
Maharashtra Energy Development Agency (MEDA) 
General Manager – Rural 
Electrification 
Odisha Electricity Regulatory Commission (OERC) Director 
Orissa Renewable Energy Development Agency 
(OREDA) 
Director (Projects) 
Grid Corporation of Odisha (GRIDCO) Director  
Ministry of New and Renewable Energy (MNRE) Director 
NGOs 
Prayas Energy Group Senior Research Associate 
Yuva Vikas Co-Founder 
Industry 
consultant 
Customised Energy Solutions President and senior managers 
Industry 
association 
Clean Energy Action Network (CLEAN) Chief Executive Officer 
Academic 
institutions 
Indian Institute of Technology (IIT) Bombay Assistant Professor – energy  
Xavier Institute of Management Bhubaneswar Senior Professor – energy 
The Energy and Resources Institute (TERI) Associate Director 
 
  
A P Heynen  Chapter 2 
 21 
2.6 RESEARCH OBJECTIVE 4 METHODOLOGY 
Research Objective 4: To evaluate the role of private sector off-grid operators  
in the electrification of India 
This research objective seeks to gain insights into the role of the private sector in providing off-
grid systems that contribute to the electrification of India.  This objective provides validation of 
the previous objectives’ findings by analysing primary data collected directly from off-grid firms. 
The value propositions and motivations that sustain these firms is explored, and are 
contextualised within the evolving electrification paradigms of India.  Specifically, answers to the 
following three research questions help address Research Objective 4: 
1. How do value propositions interact with stakeholders to create social value? 
2. What are the motivations for firms, and investors, operating in this sector? 
3. How do the current and future electrification programs of the government affect the 
risk perceptions of firms operating in this sector? 
The three research questions allow links to be analysed, particularly the relationship between 
value propositions and motivations, and perspectives on the extent and risks associated with 
government grid roll-out. 
2.6.1 Semi-structured interviews of firms 
Semi structured interviews were used to collect data from firms for Research Objective 4.  The 
semi-structured interview approach was based on set questions but allowed the interview to flow 
more naturally according to the interests of both the interviewer and interviewee.  Thus, this 
technique was able to capture the unique perspectives and narratives of each of the firms. 
An assessment of methodologies was undertaken as part of the study’s design considerations.  
More detailed case study analyses of firms were not appropriate due to the time constraints in-
country.  Direct surveys of all firms in the sector, via email, was considered, but this would not 
enable nuances in approaches to be sufficiently explored, and may have lower response rates 
(Creswell, 2014).  Thus, the methodology for this work arrived at semi-structured interviews as 
its key component, offering a time-effective exploratory approach.  This approach was cleared 
in accordance with the ethical review guidelines and processes of UQ. 
The key stages of the methodology involved: 
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 Selecting a range of exemplar firms in the Indian off-grid sector that provide diverse 
manifestations of value propositions, motivations and grid electrification responses. 
 Gathering data, both directly via semi-structured interviews, supplemented with 
secondary corporate data on the selected firms. 
 Analysing responses and observing trends. 
Firms active in the Indian off-grid energy sector were identified through consultation with the 
industry body, The Clean Energy Access Network (CLEAN).  CLEAN’s membership consists of 
106 organisations as at December 2016.  Purposive sampling (Belk, 2006) was undertaken with 
input from CLEAN to determine participants that would best help in answering the research 
questions.  The available pool of participant firms was reduced to include only those in the solar 
sector, to give a common platform in terms of energy input resource requirements.  Guided by 
the research questions, the sampled firms were pre-specified to be consistent with the goal of 
representing firm views across different perspectives. These firms provided a diverse range of 
operational geographies and product and service offerings in Indian BoP marketplaces. Firms 
were approached for participation via email, or through introduction via CLEAN.  
 
A total of 10 off-grid firms agreed to participate and were interviewed (Table 2.3).  The firms’ 
product offerings were spread across a range of energy services – two firms are involved in 
solar lanterns, one firm in solar devices, three firms in Solar Home Systems (SHS) and four firms 
in micro-/mini-grid systems. All participants were for-profit firms, except one not-for-profit entity. 
The small sample size means that the methodology is unable to draw conclusions across the 
sector as a whole. The examination of the exemplar firms is not designed to give reliable 
estimates of risk and market opportunities.  Nevertheless, across the sample size, the 
methodology provides insights into the role of the private sector by highlighting dimensions that 
correlate across individual firms. 
Table 2.3 Interviews conducted with participating firms (Research Objective 4) 
Firm name Energy type Interviewee(s) 
Base of the Pyramid Energy 
and Environmental 
Innovations (BOPEEI) 
Solar lanterns Co-Founder and Chief Executive Officer 
Greenlight Planet Solar lanterns Odisha Representative 
Batti Ghar Foundation Solar devices Founder and Chief Executive Officer 
Selco Solar Light SHS Assistant General Manager – Operations 
Chief Operating Officer – Operations  
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ONergy SHS Co-Founder and Chief Operating Officer 
Crux Power SHS Founder and Managing Director 
Gram Power Micro-grids Co-Founder and Business Development Director 
Mera Gao Micro-grids Co-Founder and Executive Director 
OMC Power Mini-grids Chief Technology and Information Officer 
Gram Oorja Micro-grids Technical Head 
 
Interview questions were grouped around the three research question topics of value 
propositions, corporate motivations, and grid business risk.  The data obtained from semi-
structured interviews were cross-checked and triangulated against corporate documentation, 
including corporate websites and reports.  Information collected in these semi-structured 
interviews were summarised into a matrix based on the topics of value propositions, corporate 
motivations and grid business risk.  Analysis of broad trends in responses across the research 
questions provided insights into correlations important in understanding the role of the private 
sector.  
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CHAPTER 3 ELECTRIFICATION LINKAGES TO POVERTY 
ALLEVIATION AND PRIVATE SECTOR VALUE 
PROPOSITIONS 
3.1 INTRODUCTION 
This chapter aims to review how electricity’s effects on poverty alleviation translate to the level 
of the firm, addressing Research Objective 1 (To understand how electrification creates 
value that contributes to poverty alleviation, and how this can translate to private sector 
value propositions).  As the foundation piece of the thesis, the research objective examines 
the broad relationships between energy, poverty alleviation and business.  Understanding the 
distinct role of energy in society, and its effects across a range of dimensions, may assist firms 
in maximising both firm and societal value at the Base of the Pyramid (BoP).  The objective will 
assist with Sustainable Development Goal 7 of ensuring access to affordable, reliable, 
sustainable and modern energy for all (UN, 2015). This access should be achieved by the UN’s 
deadline of 2030, but attaining this goal is very unlikely: the IEA estimates that half a billion 
people will still lack modern energy access by this time (Pérez-Arriaga, 2017). 
The research objective is addressed via two research questions.  The first research question 
(What are the effects of electrification technologies on key stakeholders that contribute to 
poverty alleviation?) is answered by examining the literature that covers the intersection of 
energy (and electrification more specifically) and poverty alleviation.  This understanding, 
combined with a literature review of business approaches to poverty alleviation, contributes to 
answering the second research question (How can the private sector maximise value 
propositions in the delivery of electricity in BoP marketplaces?).  When considered together, 
answers to these questions may assist firms in the positioning of value propositions – the 
benefits customers can expect from a firm’s products and services (Osterwalder et al., 2014) – 
when delivering electrification technologies to BoP marketplaces. 
3.2 METHODOLOGY 
The methodological approach of this chapter is a sequential literature review of the intersection 
of the domains of energy, poverty alleviation and business.  Targeted literature was searched 
using the ScienceDirect database and keyword searches based on the domain intersections.   
The approach, and the number of articles reviewed at each intersection, is shown graphically in 
Figure 3.1. 
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To answer the first research question (What are the effects of electrification technologies on key 
stakeholders that contribute to poverty alleviation?), journal articles were considered at the 
intersection of the fields of energy and poverty alleviation.  The ScienceDirect journal search of 
keywords “energy” AND “poverty alleviation”, for the period 2005-2015, produced 1,259 results.  
This was further refined using the topic selections of “household”, “renewable energy”, “rural” 
and “electricity”, producing 159 results.  Scanning of titles and/or abstracts for relevancy reduced 
the number to be fully considered to 87 articles, which formed the initial nucleus of the literature 
review.  There was a particular focus on electrification technologies, which were reviewed 
alongside the “ladder” of energy demands through different development levels (Barnes & Floor, 
1996; Chakravarty & Tavoni, 2013). A categorisation of energy’s direct, indirect and dynamic 
effects was developed using an economic description developed for the tourism industry 
(Mitchell & Ashley, 2010), one of the few attempts at describing industry-wide value pathways.  
This categorisation provides a framework through which a review of the effects of the range of 
electrification technologies was documented and analysed. 
The second research question (How can the private sector maximise value propositions in the 
delivery of electricity in BoP marketplaces?) was examined in a two-stage literature review.  
Firstly, literature was examined at the intersection of the fields of business and poverty 
alleviation.  The ScienceDirect journal search of keywords “business” AND “poverty alleviation”, 
for the period 2005-2015, produced 1,503 results.  Given the vast amount of journal articles, the 
search was further refined using the topic selections of “poverty”, “social” and “rural”, which 
produced 139 results.  Scanning of titles and/or abstracts for relevancy, particularly focussed on 
BoP business models and value propositions, reduced the number to be fully considered to 65.   
The second stage involved an examination of literature at the intersection of the fields of energy, 
poverty alleviation and business.  The ScienceDirect journal search of keywords “energy 
poverty” AND “business”, for the period 2005-2015, produced 301 results.  These results were 
further refined using the topic selections of “India”, “China”, “rural”, “energy access”, “Africa”, 
“Asia”, “Sub-Saharan Africa” and “south”, producing 85 records.   These results were considered 
alongside the effects discussed in addressing Research Question 1, reducing relevant articles 
to 32.  This illuminated research gaps, where the subsequent research objectives of this thesis 
can make a contribution to knowledge.   
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Figure 3.1 Research Objective 1’s literature review intersections, and corresponding research questions 
 
3.3 ELECTRIFICATION-POVERTY ALLEVIATION LINKAGES 
Examination of the linkages between energy (specifically, electrification) and poverty alleviation 
contributes to answering the overall research objective and the first research question of this 
chapter.  To begin with, a brief overview of BoP and poverty concepts is provided.  The effects 
of energy, and electrification, are reviewed, with a model developed to assist in the 
categorisation and analysis of effects reported in literature.  This results in a clearer 
understanding of the range of effects on poor households – the key stakeholder when 
considering poverty alleviation – that are broadly associated with the types of electrification 
technologies.    
Energy-Poverty Alleviation  
literature (87 articles) 
 
Business-Poverty Alleviation 
 literature (65 articles) 
Energy-Poverty Alleviation-Business  
literature (32 articles) 
RQ2: How can the private sector 
maximise value propositions in the 
delivery of energy in BoP marketplaces? 
RQ1: What are the effects of electrification technologies on  
key stakeholders that contribute to poverty alleviation? 
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3.3.1 Base of the Pyramid and poverty contexts 
The context of the literature review, and the thesis overall, is the BoP.  This term, first coined by 
C.K. Prahalad at the turn of the century (Prahalad & Hart, 2000; Prahalad & Hart, 2002; more 
recently Prahalad, 2010), describes the four billion plus people as the lower end of the economic 
wealth pyramid. This market is often classified by the level of income and typically refers to 
consumers earning less than US$3000/year (in purchasing power parity, 2005 levels; Hammond 
et al., 2007)), as shown in Figure 3.2.  Exact levels are difficult to ascertain, partly due to the 
informal economies operating in many world regions (Rivera-Santos & Rufín, 2010).  The market 
delineation by income is useful when considering business involvement in the energy market, 
where affordability is a key issue that heavily influences demand. The entire market at the BoP 
is estimated to be approximately US$5 trillion, with an existing energy market (largely for 
kerosene, firewood and similar products used in cooking and heating) of around US$433 billion 
(Hammond et al., 2007).    
 
 
Figure 3.2 Global wealth pyramid showing worldwide population numbers at each level 
 
There are a number of distinguishing features of BoP markets.  The institutional environment is 
weak, with market networks being based more on cultural, religious and community relationships 
and trust, i.e. an informal economy (Rivera-Santos & Rufín, 2010).   Income irregularity is also 
common, with individuals unable to be assured of future revenue.  Informal transactions operate 
through small and micro-enterprises, along with bartering, subsistence farming and other 
activities, making it potentially difficult for formal enterprises to establish and sustain transactions 
over time.  
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Poverty is most acutely manifest at the BoP (Karnani, 2017).  It is an economic, social, 
environmental and moral issue, and its alleviation is a major focus of governments, multi-lateral 
organisations and the wider international community, including as the top Sustainable 
Development Goal (UN, 2015).  Energy’s effects on poverty alleviation occur through both 
energy as a utility, and the wider energy sector as an economic entity.  Conceptualising the 
dimensions of poverty provides a deeper understanding of these effects.  
Many concepts of poverty are based on Sen (2009), who focuses on capabilities in the context 
of defining development approaches.  As Cabraal et al. (2005) discusses, Sen stresses the 
importance of considering development as aiming to achieve an expansion in the real freedoms 
that people enjoy.  These freedoms include opportunities to receive basic education, 
opportunities to receive health care, and freedom to participate in the labour market and political 
freedom.  These elements hint at the role of energy as an enabler in the development context.  
Sen (2009) also notes that growth in individuals’ incomes is an important enabler to allow the 
expansions in freedoms to occur.  Thus, defining poverty in terms of income alone does not 
capture its multi-dimensional nature, but gives an indication of its enabling influence.  Countries 
such as India, with policy classifications such as ‘Below Poverty Line’, observe poverty through 
a multi-dimensional lens that captures people’s capabilities and freedoms, along with the 
broader developmental context (Alkire & Seth, 2015). 
3.3.2 The energy ladder and poverty alleviation 
Thinking around the role of energy in poverty alleviation has evolved over time, and is now 
becoming a distinct field of study and interrogation.  The Industrial Revolution, when societies 
went beyond solar-based energy flows, has been at the core of the mainstream economic history 
narrative of the energy-development relationship (Barca, 2011).  During this time, energy access 
was considered a vital catalyst, and a measure, of economic growth.  The narrative has since 
changed to take account of equity issues and socio-environmental costs (Gunningham, 2013; 
Hahn, 2009).  While there is continued evidence of strong correlation between energy and 
economic growth (see Ferguson et al., 2000), the causality within the relationship is much more 
contested (Carley et al., 2011, Zachariadis, 2006; Payne, 2010).  However, in a development 
context, energy access, especially when delivered in an integrated manner with other 
development initiatives (Schäfer et al., 2011), is seen as a key enabler providing pathways to 
transition from poverty to increased prosperity (Kirubi et al., 2009; Barnes, 1988; Pearce & 
Webb, 1987).    
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A central theme to poverty alleviation, and the role of energy, is that of equity.  A frequently-cited 
early work that introduced these concepts is Meadows et al. (1992). This work, a follow-up to 
the authors’ 1972 publication on the limits of growth, calls for increased equity in the use of 
resources as the principal ethos of a sustainable future, assisted by technological innovations.  
The authors advocate to eliminate poverty through the equitable distribution of materials and 
energy.  The lack of equity is manifest in the developing world today and usually occurs 
concurrently across a number of dimensions.  For example, areas of the world lacking energy 
access are generally impoverished in other dimensions (Barnes & Toman, 2006).  The multi-
dimensional nature of poverty is reflected in development frameworks, such as the Human 
Development Index (Cecelski, 2005). More recently, countries have adopted Sustainable 
Development Goals across dimensions, including an explicit goal of ensuring access to 
affordable, reliable, sustainable and modern energy for all (UN, 2015).   
Fundamentally, energy is an enabler of utility and function.  Within residential households, basic 
levels of energy fulfil functions such as heating, lighting, cooking and hygiene.  This level can 
be provided by biomass, but the accompanying health and socio-environmental costs are very 
high.  With more modern forms of energy, additional services can be provided to improve living 
standards and quality of life, such as communication and improved health, education and 
community services. Perticas & Gheorghe (2012) focus on the enabling function of energy, that 
is, the value that it provides humans to be warm, cool, clean and healthy, and drink water and 
eat hot food. 
Table 3.1 shows a new portrayal of the energy ladder concept, bringing together both demand 
and supply sides of the energy equation. One combined diagram helps contribute to the overall 
understanding of the energy system. The left side of the diagram describes the key energy 
demand levels commensurate with changing economic development.  Barnes & Floor (1996) 
were among the first to develop this concept, which was also considered by Chakravarty & 
Tavoni (2013).  As this thesis focuses on electrification, the right side of the diagram shows 
electrification technologies that might provide supply to meet these demands, based on the 
classifications of Alstone et al. (2015).  It is pertinent to echo Bhattacharyya’s (2012) message 
that electrification is one part of the energy access puzzle, which includes the complex issues 
associated with the culturally-entrenched use of biomass fuel for cooking and heating in 
developing countries.   
Demand and supply side improvements are generally not linear transitions and can frequently 
leapfrog stages (Barnes et al., 2004).  Also, given the broad range of energy demand and supply 
represented at each stage, a corresponding supply side technology may not be commensurate 
A P Heynen  Chapter 3 
 30 
with a given demand. Also, in individual household contexts, more advanced electrification 
technologies can be used simultaneously with biomass-fuelled fires for cooking, which are relied 
upon by approximately 2.7 billion people, almost 40% of the world’s population (IEA, 2016). 
Numerous sources have defined “basic human needs” level of energy consumption at a 
maximum of 5GJ/capita/year (Pachauri, 2011; AGECC, 2010; Chakravarty & Tavoni, 2013).  A 
key energy consumption behaviour that is omni-present with basic needs is that of mobile phone 
charging.  Mobile phones are a critical piece of technology to all but the very poorest of society 
– in 2011, ownership was estimated at 72% in low to middle income countries (World Bank, 
2012), and that has most certainly increased.  Significant time and money is spent recharging 
mobile phones, and thus it is a significant consumption trend at the BoP (Alstone et al., 2015).   
Table 3.1 Energy ladder based on consumption and generation levels  
(Source: Consumption levels: Chakravarty & Tavoni (2013) based on AGECC (2010); generation levels: Alstone et al. 
(2015)) 
ENERGY CONSUMPTION ENERGY GENERATION 
 
Modern Society 
- European average: 75 
GJ/capita*year 
- USA average: 150 
GJ/capita*year  
 
  Electricity grid 
Full range of electricity uses for 
domestic and industrial 
applications, subject to reliability of 
grid. 
>25 GJ/ capita 
*year 
> 1MW 
Income-generating uses 
 
 
 
 
 
 
 
 
Mobile phone charging 
5 - 25 GJ/ capita 
*year 
1kW – 1MW Micro-grid/mini-grid 
In addition to below, provides 
opportunity for community based 
services with higher power 
requirements, eg water pumping or 
grain milling. 
 10 – 1000 W Solar home systems 
In addition to below, televisions, 
fans, additional lighting and 
communications, limited motive 
power 
 
Basic human needs:  
 
0-5 GJ/ capita 
*year 
<10 W Pico power systems 
Cleaner technology substitutions 
(eg solar  lanterns that allow 
personal lighting, radios, mobile 
phone charging)  
  Basic incumbent systems 
Fuel based lighting, biomass for 
cooking, dry cell batteries, fee-
based mobile phone charging. 
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People may move up the energy ladder as their incomes grow, perhaps eventually switching to 
electricity from the grid, while in industrial and agricultural settings, engines and electricity 
replace manual and animal power (Rai et al., 2015).  Higher levels of energy use can lead to 
more immediate, income-generating effects:  pumping and refrigeration, for example, may 
produce increases in productivity and yield, employment, incomes and business growth.   
Modern energy can, in turn, facilitate the creation of greater economic opportunities that 
contribute to the alleviation of poverty (Cabraal et al., 2005; Gaye, 2007).   While it is tempting 
to consider that energy use at lower rungs of the energy ladder may not be contributing to the 
“productive use” of energy, it is, in fact, quite the contrary.  Even low levels of energy use, such 
as to charge mobile phones, foster income-generating effects that flow through the economy, 
thus contributing to sustainable poverty alleviation at the BoP.  
In terms of energy supply, and in the context of poverty, the “basic human needs” level of energy 
is usually satisfied by incumbent environmental resources, including biomass (such as wood 
and animal dung) for cooking, sunshine for drying and human effort.  Burning of biomass has a 
number of health impacts as a result of inhaling hazardous smoke, posing unacceptable 
morbidity and mortality rates (Yadama, 2013).  There are additional social impacts on 
communities, especially among women and children; and there is generally a high impact on 
the ecosystems from which biomass is sourced (Cabraal, et al., 2005). This energy supply level 
may improve through the use of fuel-based lighting and batteries.  There are potential market 
opportunities at this level of energy consumption for substitution with cleaner energy sources, 
e.g. substituting kerosene lanterns for solar lanterns, which may also charge mobile phones.   
As outlined in Table 3.1 above, there is a range of electrification technologies currently serving 
the electricity access market.  Pico-power systems allow small scale lighting, such as solar 
lanterns, with some systems additionally providing mobile phone charging.  The next level up, 
solar home systems, provide single but usually multi-room lighting at a household level and can 
also power high-efficiency appliances.  Further up the ladder, community based micro- or mini-
grid3 systems can provide a cluster of households with energy by effectively managing supply 
and demand, providing not only power for lighting and household appliances but the potential 
for community-based or business-based higher-intensity power uses.  Finally, the electricity grid 
                                              
3 Micro-grids range in power capacity from 1 kW to 1MW, although most are generally in the 
2 to 25 KW range (with those larger than 10 kW often being referred to as mini-grids) (The 
Climate Group, 2014). 
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can power the full range of electric appliances, although reliability and quality of supply can 
severely limit its usefulness (Aklin et al., 2016).  These electrification levels provide the basis for 
examining effects in adding value that flow through the economic system, discussed in greater 
detail in the next section. 
3.3.3 Energy sector linkages in the economy 
This section introduces a conceptual representation of the effects of the energy sector on various 
stakeholders in an economy, with a particular focus on BoP consumers.  While reference is 
sometimes made to primary and secondary effects in literature (e.g. Aklin et al., 2017), meanings 
of these terms is seldom clarified.  This provides the basis for a literature review of energy’s 
observed/conceptualised effects, using the four electrification technologies presented in the 
previous section. 
The conceptual representation of the energy sector draws on Mitchell & Ashley (2010)’s work in 
describing how the tourism sector affects the poor.  It represents one of the few attempts to 
describe, at an industry level, how value pathways link to poverty alleviation.  This was found to 
be particularly useful when considering the value pathways from the energy sector to the BoP.  
The representation is presented in Figure 3.3.  It considers the value pathways to/from four main 
stakeholder groupings: 
 Poor households and micro-enterprises: BoP consumers are paired with micro-
entrepreneurs to represent subsistence livelihoods. Prahalad (2010) observed that as 
many as half the consumers at the BoP may by entrepreneurs themselves, with the 
intricate relationship providing the basis of value creation in BoP environments 
(Viswanathan et al., 2014)4. Micro-enterprises may also be involved in the provision of 
energy services. 
 Non-poor households: the representation considers flows to poor households and 
micro-enterprises from households with wages and circumstances considered above the 
poverty line. 
                                              
4  By virtue of being poor themselves and co-locating in the same community as their customers, 
subsistence entrepreneurs create value more effectively than outside entities.  This extends to improving 
the broader economic capacities of their host communities (Sridharan et al., 2014). 
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 Energy sector: the representation attempts to depict value flows from the energy sector 
as a whole, including small enterprises through to large corporations involved in the 
supply chain of energy.  Consideration of individual interventions (eg electrification 
technologies) may be assessed from this perspective. 
 Non-energy sector: this includes entities such as governments and firms involved in all 
other sectors of the economy. 
Using the nomenclature of Mitchell & Ashley (2010), three categories of value pathways are 
developed, by which the benefits (or costs) of the energy sector can be distributed amongst the 
economic stakeholders: direct, indirect and dynamic.  The categories and pathways are not 
discrete, and likely encompass cross-overs of effects amongst themselves. The purpose of the 
conceptual representation is to allow classification of the effects of energy in an economy, with 
a focus on the poor.  Articulating these effects has a significant utility, aiding the clarification of 
the relationships between energy and poverty alleviation.  
 
Figure 3.3 Value flows from the energy sector in an economy  
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Direct effects 
Direct effects capture the income and utility flows directly from the energy sector.  These effects 
are generally temporally delimited (Freudenburg & Gramling, 1998) – they are strongest whilst 
the energy supply is occurring.  Direct effects include labour income and other earnings such as 
rent, royalties, equity, and benefits from philanthropy directly from the energy sector.  It also 
captures the utility value of energy used for a particular purpose, for example a reading light, a 
refrigerator or a medical device.  Direct effects also include payment considerations – the 
financial cost of acquiring energy, and the benefits gained from substitution of, for example, 
kerosene with a cheaper solar lantern.  
Indirect effects 
Indirect effects are those emerging in the non-energy sectors, enabled by the energy sector.  
They comprise earnings generated in the local economy through supply chain linkages from 
non-energy sectors, as well as wages and other value flows from the non-energy sector.    
Indirect effects can also be induced when firms and households consume goods and services 
from other sectors of the economy.  For example, energy sector workers from non-poor 
households spend their earning locally, thus generating further income for microenterprises and 
poor households.   Tracing these indirect effects is complex, and its generation and exchange 
is typically the subject of input-output models which attempt to capture the circular flows of value 
(Sloman et al., 2010).  
Dynamic effects 
Dynamic effects describe the long-term socio-economic changes, either locally or on a broader 
scale.  It also includes longer term environmental trends as a result of energy use, and other 
externalities (e.g. the impact of biomass fuel gathering on forest cover and land degradation).  
Aklin et al. (2017) termed these as “second order” effects; they are the long-term products of 
direct and indirect “first order” effects.  Dynamic effects are important because they may 
reinforce, or undermine, the positive impacts of energy on the poor well beyond direct energy 
interactions.  Significant poverty-alleviating impacts of increasing energy services are derived 
from dynamic effects, and much literature has been focussed on the pro-poor dynamic changes 
that occur from energy (e.g. Cabraal et al., 2005; Sovacool, 2013).  However, the theory on 
dynamic effects is not strong and many economists working with neo-classical models are 
unable to account for how structural change occurs in the economy (Mitchell & Ashley, 2010).  
Assessments of how dynamic effects of energy specifically impact the poor are largely 
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anecdotal, with few rigorous studies.  The broad dynamic effects of energy can potentially 
include the following (Cabraal et al., 2005): 
 Increased educational opportunities: increased schooling due to longer periods of 
light, leading to improved educational outcomes and higher levels of skills and 
employability for individuals.   
 Improved social cohesion through more leisure time and security improvements (from 
lighting in public places, availability of television, internet and other communication 
devices). 
 Localised environmental impacts: restoring biomass and forest resource diversity as 
a result of the transition to modern energy services (particularly at a local level via 
ecosystem regeneration). 
 Changes to the production structure of the economy.  This includes the 
encouragement of entrepreneurship and the development of firms, particularly via Small 
and Medium-sized Enterprises (SMEs).   In a more general sense, the availability of 
energy may incentivise new resource allocations, encouraging significant industrial 
restructuring and making some sectors obsolete (Mitchell & Ashley, 2010).  Advantages 
from these changes include increased efficiencies with which the market operates.  
Mechanisms that produce these effects include improved matching of buyers and sellers, 
reducing monopoly or monopsony potential, and greater specialisation (Burgess & 
Venables, 2004).   
 Improvements to infrastructure, public and social goods, as a result of increased 
taxation revenue, and also as a result of infrastructure improvements as the economic 
linkages develop, for transport, communication and distribution. 
 Human resource development: improvements in training and education of the 
workforce over time allow more members of the community to become skilled and job-
ready. 
 Health improvements.  Social and economic development depends significantly on the 
health of the population.  Modern energy services can enable improved health service 
delivery and health outcomes.  Using modern forms of energy reduces burning of 
biomass, which decreases exposure to air pollutants such as smoke particulates 
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(Yadama, 2013).  These, in turn, can produce long term changes to the heath of 
individuals and the community.   
 Gender equity and women’s empowerment: reducing firewood requirements for 
cooking and heating may change the time commitment for collection each day, which is 
usually borne by women.  This has significant effects on the empowerment of women as 
they may have more time to pursue other social and economic activities. 
Overall, the conceptual representation contributes to clarifying the effects of the energy sector 
on key stakeholders in an economy.  This representation thus provides an important tool when 
describing poverty alleviation aspects that manifest from the effects of the provision of energy 
to a consumer, household, host community or society.  While there are some limitations around 
the discrete definitions of categories, it nevertheless provides a nomenclature through which 
investigations can produce meaningful and consistent observations. 
3.3.4 Classifying the effects of electrification technologies 
Evidence of direct, indirect and dynamic effects are examined in this section through a literature 
review focussed on each of the electrification technologies discussed in Table 3.1.   
Pico power systems (solar lanterns) 
For pico power systems, the direct utility function of energy is usually limited to its main 
customers, at an individual, personal use level.  The low marginal costs of units mean that the 
direct effects derived from vendor networks is limited.  Solar lantern interventions usually have 
little interaction with non-energy sectors, apart from manufacture of the units themselves, and 
therefore little indirect effects.  The main business model for solar lanterns is often one of 
substitution for incumbent technologies like kerosene lamps (Roy & Jana, 1998).  As such, the 
direct effects on household energy expenditure budgets is important, especially in the context 
of uptake and acceptance of the new technology (Scott, 2017).  While upfront costs may be 
higher, there is often a net decrease in household energy-related expenditure over the longer 
term (Grimm et al., 2016, Kudo et al. 2017).   
A major direct effect arising from the substitution of kerosene, or biomass fuels, with solar 
lanterns, is improved indoor air quality (Yadama, 2013).  Sekyere (2012) outlines the dynamic 
respiratory health improvements that result from consumers switching to solar lanterns.  
Empirical studies aimed at understanding the additional dynamic effects of solar lanterns are 
scarce.  Literature indicates that improvements in the quality of light provided by solar lanterns 
may lead to little additional dynamic effects.  For example, a recent comprehensive study in 
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Bangladesh showed little improvement in overall student academic performance as a result of 
solar lanterns (Kudo et al., 2017).   
Solar Home Systems (SHS) 
Larger-scale solar photovoltaic-panel systems, provided on a household level, offer larger direct 
effects than solar lanterns.  In addition to the increased utility effect of room lighting and 
communications, SHS appear to generate higher wages and incomes derived from local 
distribution systems.  For example, in India, SHS distributor Selco has established a business 
model which pays commissions to a large localised salesforce in BoP marketplaces.  E-Hands, 
operating in Chennai in southern India, sells home systems through local flower vendors, which 
has helped increase their incomes by US$5/day (The Climate Group, 2015).  With households 
and micro-enterprises being the main consumer target, indirect effects are limited to the 
supporting financial ecosystem often required – fee-for-service models and micro credit 
schemes are the most common mechanisms for acquiring SHS (Pode, 2013).  Highlighting the 
reliability of SHS, Rao et al.’s (2014) comprehensive study found that communities with SHS 
had a much higher reduction in kerosene usage compared with communities with micro-grids or 
unreliable grid access, resulting in longer term changes in household budgeting. 
Studies of the dynamic effects of SHS are few, despite it being a very popular electrification 
option in various African countries (Bernard, 2010).  Some studies found marginal benefits: in 
Sri Lanka, socio-economic impacts were mainly related to longer study hours for children and 
longer TV watching hours (Wijayatunga & Attalage, 2005), while Mala et al.’s (2009) study on 
SHS in Kiribati found only marginal improvements in business productivity over time.  Studies 
centred on Bangladesh (Halder, 2016; Samad et al., 2013) have shown increases in children’s 
study time and health benefits resulting from SHS.  In India, Barman et al. (2017) found that 
SHS produced noticeable increases in mobile phone charging and children’s study hours, 
although it was found that social awareness of potential livelihood improvements was crucial for 
the system’s viability.  Diaz et al. (2013) note the increasing use of SHS for more commercial 
applications in Argentina, including for lighting of public infrastructure and water pumping in 
small villages. 
Micro-grids  
Micro-grids exist on a community scale, providing enhanced direct effects from a wider 
operational footprint, including effects from wages, and earnings through direct engagement in 
the operations of the system, such as maintenance and manufacturing.  Being on a community 
scale, the opportunities for engagement with firms is often pursued, producing larger indirect 
A P Heynen  Chapter 3 
 38 
effects.  For example, Gram Oorja’s micro-grid operations in western India aim to produce 70% 
of their energy specifically for business use in income-generating activities (pers. comm., Gram 
Oorja, 22 March 2017).  Thus, the scope for direct and indirect effects combining to produce 
dynamic effects is much greater than the lower level electrification technologies.  Amongst other 
effects, energy provided by micro-grids can increase drinking water safety, improve 
communications, and help refrigerate vaccines and sterilise equipment (Ravindra et al., 2014). 
Evidence of dynamic effects of micro-grids in Kenya, monitored over 13 years, was presented 
in Kirubi et al.’s (2009) study.  This showed effective and sustained increases in enterprise 
development, mainly through the available use of electrical equipment and tools by small and 
micro enterprises, improving productivity and income levels.  Social and business services also 
improved, stimulating positive education and health impacts.  Firms generally need access to 
energy services to thrive and grow (Marquez & Rufin, 2011), and in the case of Kenya, the 
micro-grid triggered wider economic restructuring over time. 
Millinger et al. (2012) found positive dynamic effects on study time and women’s empowerment 
in their study of micro-grid systems in India, although little change to the area’s enterprise 
development was noted, possibly due to the size of the technology deployed.  Gippner et al.’s 
(2013) study of micro-hydro systems in Nepal showed dynamic effects in terms of new 
entrepreneurial activities and the role of women.  
A recent study (Aklin et al., 2017) examined the socio-economic effects of micro-grid operator 
Mera Gao Power in India, through a randomised field experiment.  The study found that the 
presence of the micro grid produced no changes in savings, household business creation, 
productive work time, and use of lighting for study.  The time period of this study was one year, 
indicating that dynamic effects may take some time to mature within a community.   
Grid 
Grid power, at the apex of electrification technologies, allows the large direct, indirect and 
dynamic effects of energy on a community and economy to be realised.  The complex supply 
chain of generation, transmission and distribution means that the grid sector provides vast value 
connections for direct and indirect effects.  For example, at a local level in India, Cabraal et al. 
(2005) note that the addition of an electric pump to a typical farm without electricity resulted in 
average income gains of about ₹11,000 (Indian rupees) annually, compared to the farmers’ 
electricity expenses of approximately ₹2,000 per year. 
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Regarding dynamic effects of the electricity grid, a number of papers attest to significant socio-
economic changes.  Aguirre (2014)’s study in Peru found a direct link between grid connection 
and children’s study time.  Another notable study by Kanagawa & Nakata (2008) showed through 
an analytical energy-economic model, that improving household electrification rates, correlated 
with higher literacy rates in Assam, India. 
Further diverse effects have been investigated in other studies.  Dinkelman (2011) observed 
trends linking household electrification with increases in micro-enterprise development and 
employment, allowing women to turn from home services to employment in the workforce.  
Khandker et al. (2013) used extensive field surveys in rural Vietnam to show evidence of the 
grid’s positive effects on household income, expenditure and education levels.  In India, Van de 
Walle et al. (2013) reported long-term benefits from rural electrification through improved 
earnings and increased levels of female education.  However, Aklin et al. (2017) point out a 
previous study (Aklin et al., 2016) that stresses that socio-economic effects of grid electricity are 
unable to be realized when the grid is unreliable and of poor quality. 
Summary 
This section has reviewed electrification technologies from academic literature, with a focus on  
describing the effects on key stakeholders that contribute to poverty alleviation.  This review has 
been assisted through the development of a conceptual representation (Figure 3.3) that enables 
classification of effects as either direct, indirect or dynamic. The utility of this conceptual 
representation has been demonstrated as the review sifted through the literature linking energy 
(and electrification more specifically) with poverty alleviation.  The literature has shown that 
direct effects occur across all electrification technologies, with higher levels of energy (kilowatts) 
producing larger utility effects.  Those technologies that greatly enhance income-generation 
activities, such as micro-grids and the electricity grid, are likely to produce higher levels of 
indirect effects.   
Similarly, while all electrification technologies have the ability to produce dynamic effects such 
as health and education improvements, intuitively such effects might be evident in trends over 
several years.  Again, income-generating electrification technologies, such as micro-grids and 
the electricity grid, where there is a high economic utilisation in the economy by the non-energy 
sector, are more likely to generate additional dynamic effects, such as long-term structural 
changes in an economy.  This chapter now turns its attention to the private sector: knowing 
electrification’s range of effects, firms may be able to use this information to structure their value 
propositions and maximise their value creation.  
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3.4 ELECTRIFICATION LINKAGES TO PRIVATE SECTOR VALUE PROPOSITIONS AT 
THE BOP 
The second research question (How can the private sector maximise value propositions in the 
delivery of electricity in BoP marketplaces?) is examined by looking firstly at the literature that 
covers the intersection of business and poverty alleviation, and how business models and value 
propositions are configured by firms operating in BoP markets.   Osterwalder et al.’s (2014) 
definition of value propositions – the benefits customers can expect from a firm’s products and 
services – links directly to the effects of electrification discussed in the previous section.  The 
extent to which dynamic effects create long-term societal value, and how this translates to 
business value, is explored in this section.  This is supplemented by an examination of literature 
on energy firms operating at the BoP which illuminates the research gaps where subsequent 
research objectives can make a contribution to knowledge.  
3.4.1 The private sector’s role in poverty alleviation 
There is an increasing trend of private sector involvement in poverty alleviation more broadly, 
leveraging firms’ initiative and investment for socially useful purposes.  This trend is recognised 
by all multilateral bodies including the World Bank and the World Business Council for 
Sustainable Development (WBCSD, 2012).  European Commission (2014) notes that the 
expansion of the private sector in developing countries, notably micro-enterprises and SMEs, is 
a powerful engine for poverty alleviation and the main source of job creation, with 90% of jobs 
coming from the private sector.  Karnani (2007; 2017) espouses that creating opportunities for 
steady employment at reasonable wages is the best way to alleviate poverty, concurring with 
OECD Development Assistance Committee (1995) that the jobs and incomes created by private 
enterprises lead to a more equitable diffusion of the benefits of growth to more people.  The 
private sector provides individuals and communities with a stake in the wider socio-economic 
system and is an essential part of the participatory development approach.  This, in turn could 
lead to a stronger civil society and a more accountable political system (OECD Development 
Assistance Committee, 1995).   
Loayza & Raddatz (2010) argue that the composition of growth matters for poverty alleviation, 
with sectors that are more labour intensive (in relation to their size) observed to have stronger 
effects on poverty alleviation (especially if there is intensive use of unskilled labour offered by 
the poor). Further, they state that agriculture is the most poverty-reducing sector, followed by 
construction, and manufacturing.  In South Asia, 60% of the labour force works in agriculture, 
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and the industry contributes about 25% to GDP (London et al., 2010); in Africa, around 90% of 
the labour force work in agriculture (IFPRI, 2002).  
The BoP market is notoriously difficult to enter and maintain a profitable existence 
(Karamchandani et al., 2011; Karnani, 2007).  Despite this, the central tenant of Prahalad’s 
book, written in 2005, and revised in 2010, maintains that the unserved needs and unused 
resources in this sector represent a tremendous market opportunity for firms.  In meeting the 
needs of the market, social value is created.  This market has historically been ignored by the 
organised private sector and is comprised of individual and households existing in a subsistence 
state where basic necessities compete for an extremely limited household budget (Viswanathan 
& Rosa, 2007).   
Karnani (2007) challenged the notion of the untapped and potentially lucrative market at the BoP 
by stating that disposable incomes here are extremely low, with subsistence needs such as 
food, clothing and shelter taking priority.  In addition, difficulties exist in achieving economies of 
scale owing to the diverse geographic settings of this market.  Karnani (2007) calls for a much 
more integrative approach, calling on BoP consumers to become entrepreneurs, employees and 
financers, thereby raising income and increasing consumption.   This is consistent with Sen's 
(2009) approach in which projects must not only address functional outcomes, but also capability 
enhancement. 
The literature review also considered more broadly the role of business in society to address the 
question of why the private sector should be involved in, and indeed be a crucial part of, poverty 
alleviation.  Friedman (1970) famously argued that the role, and indeed the social responsibility, 
of firms was to maximise profit, but this view has been giving way to more integrative approaches 
in which firms are seen as part of society and not separate from it (Voola & Voola, 2012).  This 
thinking is best exemplified by Porter’s concepts of inclusive business and Shared Value, which 
identify the mutual dependency of business, environment and society.  Indeed, Porter & Kramer 
(2011) espouse that the next wave of economic growth and opportunity is available by 
reorienting business strategy to address wider societal issues, such as poverty alleviation.  This 
refocus of business priorities as a vehicle for social change has been supported by changing 
stakeholder and grassroots expectations of firms becoming good corporate citizens (Hoeffler et 
al., 2010).  These ideas have been developed from a steady emergence of Corporate Social 
Responsibility (CSR), based on corporate philanthropy, risk management, and Shared Value 
creation (Porter & Kramer, 2006). 
A P Heynen  Chapter 3 
 42 
Shared Value 
A central and recurring theme in literature is that of the importance of mutual value creation 
(London et al., 2010), which suggests that creating more value in the wider BoP marketplace 
creates more value for the firm. This corresponds to the dynamic, longer term effects that were 
introduced in the conceptual representation.  To achieve success, BoP ventures are expected 
to “generate acceptable economic and societal returns to the organization investing in the 
venture and the local community in which they operate” (London, 2008).  This is consistent with 
the previous section’s discussion on business as being a driver for poverty alleviation and 
economic growth, and similarly energy’s role in these efforts.   
Porter & Kramer (2011) define the idea of creating Shared Value as “enhancing the 
competitiveness of a company while simultaneously advancing the economic and social 
conditions in the communities in which it operates”.  As stated previously, the thesis deliberately 
uses mutual or Shared Value as a conceptual lens in considering the value generated by 
business activities.  At the business decision-making level, Shared Value has often commenced 
through an entrepreneurial endeavour (Porter & Kramer, 2011), targeting neglected social 
problems manifest in a localised setting (Santos, 2012).  While social entrepreneurs often begin 
with smaller initiatives, the innovative solutions developed in a local context can be replicated in 
other markets, becoming global industries (Zahra et al. 2008).  This necessitates a transition 
from more entrepreneurship style to managerial decision-making (Talebi, 2007). A prime 
example is the Grameen enterprises developed by Muhammad Yunus in Bangladesh (Mair & 
Marti, 2006).  The business models and profits of Grameen Bank have transitioned over time to 
engage in new social ventures, such as Grameen Telecom and Grameen Energy, with 
accompanying managerial systems for decision making.  The decision-making approaches of 
firms are discussed in this thesis where they add additional perspectives. 
A business approach that does not seek any change to the status quo of the BoP market may 
typically involve low-value, low-cost products and services that are sold to capture a small share 
of the very small household incomes. Such situations may provide a difficult business case for 
continued competitiveness.  Notably, with only small, incremental dynamic effects generated, 
such approaches will do nothing to change aspects of the poverty situation.  A more enduring 
approach lies in co-creating new economic opportunities that build capacity to increase income 
and become part of the formal economy (London et al., 2010).  This involves the creation of 
markets which may not exist, even though there may exist compelling community needs 
(Simanis, 2011).  Firms must consider key stakeholders as they create markets and invest in 
the creation of Shared Value, including customers, government and wider society. 
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Peterson et al. (2014), in their study of Shared Value in the health sector, state that evidence of 
social value creation alongside business value creation is crucial to strategic corporate decision 
making.  Figure 3.4 shows a conceptual diagram of the co-creation of business and social value.  
As shown, direct and indirect effects are the main generators of short-term business returns, 
while dynamic effects allow incremental business returns and an opportunity to extend and 
‘upsize’ the value chain.  Traditional rate of return measurements may need to be augmented 
by additional criteria that consider the wider social outcomes (Pearce & Webb, 1987).  This is 
especially true in patient capital investments which are especially prevalent in BoP firms. From 
an investor’s point of view, an initial focus on social value can be viewed as a future hedging 
strategy of prosperity of potential consumers, who will, in the future, become enabled to increase 
consumption, with value flowing back to the supplying firms (Chevrollier & Danse, 2015).  
 
Figure 3.4 Components of business and social value (after Peterson et al., 2014) 
 
From a firm’s point of view, its product or service is consumed in exchange for payments to the 
firm, which are less than the consumers’ “willingness to pay”; increasing the willingness to pay 
over time is one pathway to profitability and competitiveness. Sanchez & Ricart (2010) expand 
on the feedback between dynamic effects and business value, based on an expansion of 
consumer’s willingness to pay in interactive business models (discussed in more detail in the 
next section).  Under their depiction of value creation, the feedback loops that occur between 
the virtuous cycles of the firm and the components of the ecosystem produce an overall effect 
whose value creation is greater than the sum of individual effects.  In their detailed case study 
of a pipe manufacturer operating in rural Guatemala, Sanchez & Ricart (2010) explicitly identified 
the two parts of the main value creation loop.  Firstly, the expectation arising from consumption 
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by small business (cultivated through an embedded approach) is that using pipes will result in 
higher incomes, compelling their investment in the technology and producing an increased 
willingness to pay and higher sales.  Secondly, the realised increase in income from small 
business attracts more firms into the market, also leading to increased sales.  This explanation 
links the dynamic effects that are so important in BoP market interaction, to firm value creation. 
3.4.2 Business models and value propositions at the BoP 
Examination of the business models and value propositions of firms operating at the BoP can 
give some understanding of the underlying factors that determine success or failure of the firm. 
Zott et al. (2011) define the business model as the content, governance and structure that guides 
interconnections with stakeholders, creating value for both the firm and all involved parties.  By 
analysing the nature of these interdependencies, an examination of the direct, indirect and 
dynamic effects of the business interconnections on the wider socio-economic system is 
possible.  This is particularly important in BoP systems, where dynamic effects may be crucial 
to business success.   
Interactivity, local engagement and embeddedness are key aspects of firms’ business models 
at the BoP (Goyal et al., 2014).  Sanchez & Ricart (2010) classified BoP business models into 
two types: isolated and interactive.   In isolated business models, firms rely on their own 
capabilities to seek and maximise efficiencies to produce goods/services that are priced at less 
than the (low) willingness to pay (Sanchez & Ricart, 2010).  In applying this model, firms view 
BoP markets as an opportunity to extend their existing product offerings.  Markets appropriate 
for this type of model are stable with known resources, enabling firms to seek local partners for 
supply chain functions (manufacturing, distribution networks, etc).  The firm's internal resources 
are the main source of value creation, and there is no specific attempt to grow additional social 
value.  Under this business model, capturing a share of an already small income makes this a 
difficult path to achieve firm value in BoP markets, except for lower-value mass-market 
consumer products (Sanchez & Ricart, 2010). 
Interactive business models, on the other hand, are a common response to market conditions 
at the BoP (Sanchez & Ricart, 2010). They focus on a strategy of social embeddedness (Goyal 
et al., 2014) to grow consumers’ willingness to pay by leveraging external resources to create 
positive feedback loops that build business resilience over time. As mentioned in previous 
sections, the long-term sustainability and competitiveness of any firms operating in the BoP 
relies on growing this willingness to pay through dynamic effects. This may create a more 
sustainable and enduring approach, through co-creating new economic opportunities that build 
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capacity to increase income and become part of the formal economy (London et al., 2010).  
Specific characteristics of interactive business models include: 
 Interactive learning and experimentation combining firm’s resources with capabilities of 
the society in which it operates. 
 Developing new business ecosystems, with very close relationships with consumers, 
firms, cooperatives, communities. 
 Creating value that focusses on increasing the willingness to pay by enhancing the value 
created and the capacity to pay. 
 Viewing markets are viewed as a series of virtuous cycles of partners and customers. 
Selco provides a good example in the Indian off-grid energy sector of the interactive business 
model, through its focus on ecosystem creation as part of its market entry strategy (Goyal et al., 
2014).  This includes the establishment of microcredit and savings schemes to address 
affordability issues, a major challenge in BoP markets due to the low and variable incomes of 
consumers.  Selco also fosters business development to cultivate energy demands tied to 
income-generating uses.  This enables the high capital and operating costs of energy 
infrastructure projects to be more-reliably recovered (Chaurey et al., 2012).  Thus value 
proposition presented to consumers is much wider than just energy.  
The main constraint of interactive business models is that it requires a patient approach – initial 
investment in ecosystem creation can be expensive, and often takes time to impact willingness 
to pay and consumer trends (Goyal et al., 2014).  In addition, the high degree of localisation 
required in creating the ecosystem can make models and methods difficult to replicate in other 
contexts (Sanchez & Ricart, 2010).  According to Byrnes et al. (2014), in the rural energy space, 
no single organisation has achieved scale, due to the customised market nature of diverse 
demographics and geographies at the BoP.  Organisations replicate rather than scale up, 
keeping activities small, flexible and customisable for their target market (Byrnes et al., 2014).  
This replication involves the reestablishment of ecosystems within the new market, which takes 
time and doesn’t allow the firm to take advantage of larger organisational growth from which 
economies of scale can be derived. 
Viswanathan & Sridharan (2012) discuss the development of products in the context of BoP 
markets, finding through case studies that a bottom-up approach, based on interactions with 
BoP experiences and contexts, can generate innovations critical to BoP livelihood 
improvements.  Innovations refer not only to the product or service being offered, but also the 
underlying processes of engagement and interaction between the firm and its surrounding socio-
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economic system (Prahalad & Hart, 2000; Sanchez & Ricart, 2010).   In listening to BoP 
consumers, Anderson & Markides (2007) point to the value-added functionality of pico-power 
systems such as solar lanterns, which generally incorporate mobile phone charging in response 
to a basic requirement of consumers.   The constraints and contexts of BoP markets may create 
a natural environment for disruptive innovation to occur, potentially helping leapfrog existing 
technology (Hart & Christensen, 2002). 
3.4.3 The private sector in energy distribution at the BoP 
Historically, the provision of electricity in many countries has been via state-owned, vertically-
integrated monopolies (Sovacool, 2013).  This involved large sunk costs, and high capital 
intensity enterprises.  The 1980s saw a shift towards anti-regulation in more-developed 
countries.  This was brought about by inefficient utility organizations and a realization that public 
money locked up in utilities could be more efficiently used in other areas (Sovacool, 2013).  In 
developing countries, this trend was also driven by the World Bank through its lending policies 
to the energy sector in developing countries (Kale, 2014).  To gain any loan funds, national and 
state governments were required to de-merge their generation, transmission and distribution 
entities, privatise distribution, and facilitate private sector investment in generation assets (Kale, 
2014).  This has had wide-reaching ramifications in India, for example, as will be discussed in 
Chapter 5. 
A more recent trend is for national governments and other entities in the public sector to partner 
with the private sector (business, multilateral organizations and NGOs) to jointly implement 
projects for grid electricity infrastructure.  This has been extended to include the distribution of 
energy, through franchise models (Palit & Bandyopadhyay, 2016), such as those operating in 
Maharashtra and Odisha, India.  Often the government’s main role is to limit substantial business 
risks by setting minimum service standards and providing subsidies, with the private sector 
delivering ongoing service provision.  This model creates inclusive business partnerships that 
can increase access to basic services (Sovacool, 2013).   
Privatisation of components of the electricity supply chain is not without its disadvantages, 
particularly from a risk perspective.  This is primarily because private sector investment is 
required to make a return, in a sector with typically long gestation and return periods (Mukherjee, 
2014).  The requirement to serve all categories of consumers may lead to some projects being 
commercially unprofitable.  To overcome this, states often offer more agreeable terms to the 
private sector that guarantee a level of payback, which in turn shifts the risk burden excessively 
back to the state (D’Sa et al., 1999).  In India, state distribution companies have been 
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encumbered with power purchase agreements that require payment to private sector operators 
with diminished regard for performance (D’Sa et al., 1999), contributing to the distribution 
companies’ recurring insolvency issues (Kale, 2014).  In addition, the privatisation of sections of 
the supply chain can lead to a lack of coordination, where, for example, additions to generation 
capacity are not accompanied by corresponding transmission and distributions capacities (D’Sa 
et al., 1999).   
In examining literature at the intersection of energy, business and poverty alleviation, two broad 
groupings are evident.  A number of studies provide an overview of contexts and opportunities 
for the private sector in the energy-BoP domain.  These include Palit & Bandyopadhyay (2016) 
focussing on grid/off-grid interactions in South Asia, as well as Urpelainen (2015). The prevailing 
perspective is neatly summed up by Knuckles (2016), who states that there is “considerable 
market opportunity for the private sector to provide solutions in the rural, off-grid electrification 
sector”.  Sovacool (2013) details characteristics of eight pro-poor public private partnerships, 
examining technologies and scale, but provides a more observational snapshot rather than 
examining business cases.  Others, such as Aklin et al. (2017), examine the socio-economic, 
dynamic effects of electrification by a private sector operator within a case study, but make little 
reference to the strategic choices and business parameters associated with the operation.  No 
literature could be found that discusses the corporate motivations and actions of firms 
participating in BoP electrification ventures.   
The second broad group of literature in this domain focusses on business models.  As 
mentioned, case study approaches dominate this space.  Individual case study research 
includes: 
 Energía Social, a BoP-embedded subsidiary of Colombia’s largest energy company, 
formed in response to community distribution conflicts (Mutis & Ricart, 2008). 
 Edenor SA, a large Argentine electricity distributor making significant efforts in BoP 
markets (Gardetti & Lassaga, 2008). 
 Husk Power Systems, micro-grid operator, India (Gupta et al., 2013; Pokar et al., 2013). 
 Lighting a Billion Lives Program, India (Chaurey et al., 2012). 
 Cash for crops bio-energy program, Solomon Islands (Parthan, 2009). 
 Grameen Shakti, Bangladesh (Yunus, et al., 2010). 
 Global BrightLight Foundation, India (Byrnes, et al., 2014). 
A number of studies have also reviewed multiple case studies across markets; e.g. Gabrane 
(2013) examined distribution strategies in Africa.   Kolk & van den Buuse (2012) examined four 
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diverse firms, each operating in the off-grid sector in Cambodia, Laos, India and, Bangladesh.  
Goyal et al. (2014) presents a review of three case studies from India.  In these studies, business 
model learnings are forcibly extracted from the small number of case studies reviewed and 
presented as general learnings.  For example, from Goyal et al.’s (2014) three case studies, 
learnings are presented “for future entrepreneurs in the energy sector”. More wide-spread 
studies, however, have been conducted.  Hole (2014) focussed on the challenges of replicability 
in energy markets at the BoP, developing a business model innovation process to enable 
replication of rural mini-grid system implementation.  Ladd (2014) surveyed 30 global 
entrepreneurs selling distributed electricity directly to BoP consumers, investigating business 
models, consumer networks and the use of replication to achieve scale.   
Literature integrating the space between electrification opportunities and effects, on the one 
hand, and business models and value propositions, on the other, is generally underdeveloped.  
Most knowledge currently bridging the gap between these two groups comes from NGOs, who 
have produced “how-to” guides aimed at encouraging micro-entrepreneurship in the energy 
field.  Endeva’s report (Gradl & Knobloch, 2011) discussing business model ideas to overcome 
the challenges of energy entrepreneurship in low income markets is particularly noteworthy. 
Additionally, The Climate Group (2015) has made a significant contribution by discussing the 
business opportunities of private sector off-grid operators in India.  Their report analyses aspects 
of firms in this space, defining a potentially-vast, underserved market in India.   
Zerriffi (2011) provides one of the few attempts to integrate firm-level decision making and a 
more holistic consideration of electrification levels through a focus on scale-up and replication 
strategies.  Zerriffi states that most electrification projects have been aimed at low levels of 
electrification, predominantly for households, that do not attempt to utilise the greater dynamic 
effects that can be gained by providing income-generating energy at a broader scale.    
3.4.4 Summary  
This section has described ways in which the private sector can maximise value propositions in 
the delivery of electricity in BoP marketplaces.  Literature has shown the importance of Shared 
Value approaches that seek to focus on society-wide dynamic effects which, in turn, create value 
back to the firm.  This focus in the electrification sector is thus on dynamic effects, which are 
strongest through development of income-generating uses of energy.   Sanchez & Ricart’s 
(2010) study of interactive business models shows the importance of ecosystem development 
as a crucial way in which firms can create compelling value propositions as they grow BoP 
markets.    
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Examination of literature on energy firms operating at the BoP has revealed a suite of research 
on market overviews, as well as case studies reporting business models and energy impacts.  
Grey literature has provided further guidance for the private sector on opportunities and 
implementation in the energy market.  These studies have suggested that a potential market 
awaits private sector investment in the provision of off-grid systems by directly engaging with 
rural and remote communities.  However, this manifestation depends not only on the 
opportunities (in the face of other electrification paradigms) but also on the corporate motivations 
and value propositions, both to participating firms and society.  This “business case” for the 
private sector to distribute energy to the BoP remains a critical research gap.    
3.5 CONCLUSIONS  
As the foundation piece of the thesis, the chapter has reviewed the broad concepts of energy’s 
role in poverty alleviation, and linked this to the value propositions of the private sector operating 
in this space.  Specifically, the chapter has addressed the intended research objective of 
understanding how electrification creates value that contributes to poverty alleviation, and how 
this can translate to private sector value propositions.  This has been guided by two research 
questions and an extensive literature review at the intersection of energy (specifically 
electrification), poverty alleviation and business.  
The chapter has made the following research contributions: 
1. Conceptualizing the economic flows of energy in an economy, from the energy sector 
and non-energy sectors to poor households, has assisted in clarifying the direct, indirect 
and dynamic effects on poverty alleviation.  This has contributed to understanding the 
unique role of energy in society and its effects across a range of dimensions. 
2. Using this conceptual representation, classification of literature linking electrification 
technologies with poverty alleviation has revealed some general trends.  Direct effects 
occur across all electrification technologies, with higher levels of energy (kilowatts) 
producing larger utility effects.  Those technologies that greatly enhance income-
generation activities, such as micro-grids and centralised electricity grids, are likely to 
produce higher levels of indirect effects.    Similarly, while all electrification technologies 
can produce dynamic effects such as health and education improvements, intuitively 
such effects might be evident in trends over several years.  Income-generating 
electrification technologies, such as micro-grids and the central grid, where there is a 
high economic utilisation by the non-energy sector, are more likely to generate additional 
dynamic effects, such as long-term structural changes in an economy. 
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3. Value propositions of firms operating at the BoP were directly connected to the 
identification and enhancement of direct, indirect and dynamic effects.  Indeed, the key 
concept of Shared Value which is a recurring theme in BoP business practices, may be 
enhanced by focusing on dynamic effects creating long-term societal value, which 
eventually translates into business value.  Interactive business models, where firms 
create supportive ecosystems around the energy product or service, can enhance the 
income-generating potential of energy, thereby magnifying the dynamic effects upon 
which Shared Value is sustained.   
The literature review showed that research has, in general, focussed separately on electrification 
opportunities and effects, and business models and value propositions.  The need to fully 
capture the translation of Shared Value opportunities in the electrification of the BoP, into firms’ 
actions, remains an important research gap.  This thesis contributes to addressing this gap by 
examining the role of the private sector in the electrification of India, through a variety of 
perspectives, as presented in Figure 1.2 (Chapter 1). 
Research Objective 1, addressed in this chapter, has examined the effects of energy and 
electrification on poverty alleviation, and how the private sector interacts with this opportunity.  
Subsequent research objectives provide further expansion of this foundation work.  The thesis 
investigates both the market level situation of private sector electrification, and the firm level 
implementation in terms of value propositions, motivations and actions.  To do this on a 
meaningful level, where research outcomes will be useful and implementable in terms of policy 
and firm actions, India presents a fascinating and pressing context, as discussed in Chapter 2.   
In the next chapter, Research Objective 2 evaluates Indian corporate actions focussed on the 
BoP. 
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CHAPTER 4 BOP PRACTITIONER ACTION – DEVELOPMENT OF A 
TAXONOMICAL MODEL AND EVIDENCE IN THE TOP 100 
INDIAN FIRMS  
4.1 INTRODUCTION 
This chapter turns to focus on India as the contextual setting of the thesis.  Relatively little is 
known about the Indian Base of the Pyramid (BoP) market as a whole.  In the absence of a 
comprehensive understanding of corporate actions in this market, it becomes difficult to assess 
responses to the energy access issue.  This conundrum is tackled through Research Objective 
2 (To evaluate the motivations and actions of Indian firms’ engagement with the BoP), 
addressed in this chapter via two research questions. 
The first research question asks How can the reasons and motivations of BoP practitioner 
actions in a given market be explained using the emergent, and overlapping, BoP concepts in 
literature?  The BoP is a market that elicits varying responses from corporate firms.  At one end 
of the spectrum, firms seem to have responded by directly addressing consumer demand 
through making and selling tailored products and services (Prahalad, 2010).  At the other end, 
firms may have used this segment as a context in which to showcase their philanthropic, 
Corporate Social Responsibility (CSR) initiatives (Ramani & Mukherjee, 2014).  Still other 
corporate responses may focus on the development of social value external to the firm that may 
have flow-on benefits back to the firm (Porter & Kramer, 2011).    
Explaining the reasons, and motivations, for BoP practitioner action can thus necessitate a 
variety of conceptual approaches that varyingly interpret the relationship of a firm to its wider 
society. Initial BoP concepts focused on the idea that firms would initiate market responses to 
unmet demand of consumers whilst also enabling some social benefit to occur as a result 
(Prahalad, 2010).  Along the way, a range of CSR approaches were frequently discussed as 
explanations, and included the consideration of, and obligations to, other stakeholders (Singh, 
Bakshi & Mishra, 2015).  The more recent, emergent Creating Shared Value (CSV) concept is 
grounded on the simultaneous addressing of corporate and societal values, and is claimed as a 
cornerstone of the next wave of economic development (Porter & Kramer, 2011). 
These concepts overlap considerably, both in terms of theoretical construction and the value 
propositions which they present.  For example, Hindustan Unilever sells salt in India with a 
modified composition in response to health problems in some population segments, using highly 
localized distribution channels (Rajendra & Shah, 2003).  This practitioner action is a response 
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to a market opportunity at the BoP, but as the action simultaneously addresses a perceived 
social need, the CSV paradigm is also consistent.   The incorporation of specific compounds in 
the salt product, at an additional cost to the firm not passed on to the consumer, has aspects of 
more traditional CSR approaches.   
Thus it is seldom clear which theory represents the dominant rationale for a particular BoP 
activity.  This confusion presents a problem for firms seeking to establish new engagements 
with BoP markets, as it may not be readily apparent which concept to apply.  Furthermore, the 
confusion can further muddle the policies of regulatory bodies attempting to encourage CSR 
and BoP activities.  The present chapter attempts to resolve this confusion by developing a 
taxonomical model incorporating all three approaches (McKercher, 2016; Rich, 1992). The 
model serves as a useful empirical tool to classify and interpret BoP practitioner actions in a 
manner that unifies these approaches. As classification is acknowledged to often be the starting 
point for rigorous scientific investigation of emergent phenomena (Harvey, 1969, as cited in Hunt 
& Burnett, 1982), the value of such a model in the emergent BoP literature is evident. 
The empirical application of such a BoP taxonomical model can also provide substantial insights 
into BoP actions in specific markets; in this case, India.  The second research question of this 
chapter, What are the reasons, motivations and extent of BoP action by India’s Top 100 firms? 
examines the intersection of India’s large BoP segment and a dynamic corporate sector.  
Numerous Indian case studies of BoP corporate activity (London & Hart, 2004; Seelos & Mair, 
2007) suggest a prime market where one would expect to see significant BoP practitioner action. 
Accordingly, the taxonomical model is used to analyse the BoP activities of the Top 100 Indian 
firms using evidence found in publically available corporate reports. By doing so, this work aims 
to nudge the BoP literature toward an evidence-based approach, seeking to interpret BoP 
motives based on large volumes of publically available data.  
The subsequent analysis indicates less than half of the Top 100 Indian firms showed evidence, 
during the sample period, of engagement with BoP marketplaces, with varying levels of 
engagement as classified by the taxonomy.  Understanding the extent to which emergent 
theories are grounded in observable actions will help to enhance their future influence on 
corporate strategy in BoP marketplaces (Swanson, 1999; Eisenhardt, 1989). The model and 
these findings would be of relevance to firms engaging in the BoP marketplace, and public policy 
makers.    
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4.2 BACKGROUND 
There has been increasing discourse in the literature on corporate market participation at the 
BoP (Jäger & Sathe, 2015). While challenges of cost and long-term profitability remain 
substantial, multinational corporations as well as emerging firms from the developing world, 
have begun to engage with BoP markets.  An analysis of why firms are engaged in this 
marketplace must involve an examination of the BoP literature and its approaches, which has 
been the subject of ongoing iterations by business researchers (Hart, 2015).  From the 
fundamentals of early BoP literature, led by Prahalad & Hammond (2002), BoP motives and 
resultant corporate manifestations have evolved over time (Kolk et al., 2014; Follman, 2012). 
4.2.1 Early BoP concepts 
Advocacy for adopting market-based approaches to poverty alleviation, in which overall 
economic growth would yield a better standard of living for all, has been around for much of the 
last century (Ravallion, 2001). However, in its most modern form, the market-based paradigm 
obtained a foothold in corporate thinking through Prahalad’s well-known work, The Fortune at 
the Bottom of the Pyramid (Prahalad, 2010). In Prahalad’s BoP paradigm, firms external to the 
BoP environment innovatively respond to the unserved needs of consumers in this sector by 
developing and delivering targeted products and services (Kennedy & Novogratz, 2011).  The 
key claim is that this market response is a profitable activity, and can also help solve real socio-
economic problems (Kolk et al., 2014). For example, two firms in the Indian agricultural sector, 
ITC and EID Parry, separately provided internet-connected computers to some key rural 
farmers, and introduced web-based systems for supply chain improvements and production 
management (Annamalai & Rao, 2003a; 2003b). These initiatives stimulated increased sales of 
agricultural fertilizers whilst also improving farming productivity and incomes.  Results like these 
created excitement and helped to reorient the conventional view of only governments working 
to combat poverty, to include the contributions of the private sector actor (Jäger & Sathe, 2015). 
Large multinational corporations were the initial target of the BoP call-to-action, as they alone 
had the scale necessary to mass-innovate and the deep pockets to absorb risks and failures 
(Prahalad & Hammond, 2002). However, Kolk et al. (2014) found that, on the ground, the key 
actors had typically been smaller firms and hybrid social enterprises (e.g. Grameen Phone – 
Seelos & Mair, 2007). Scholars agreed that such diversity of participation is good for the efficacy 
of a market-based BoP approach. Nevertheless, the genuine size, definition and potential of the 
BoP market, began to be contested by critical scholars (Karamchandani et al., 2011; Karnani, 
2007). Some saw the approach as a needless romanticisation of the presumed innovativeness 
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of the poor and a naïve disregard for the enormous evidence of aspiration deficits amongst the 
poor (Karnani, 2009; Martin & Hill, 2015).   
A full review of the BoP approach is beyond the scope of this chapter, and in fact has been 
achieved elsewhere (Kolk et al., 2014). Nevertheless, it is possible to conclude that, despite the 
breadth of the framework conceptually constructed by scholars like Prahalad and Hart, the early 
BoP business models on the ground tended to focus on the poor as mere recipients of the value 
generated by ‘innovative’ corporations.  This precluded any role for them as co-creators of that 
value (Kolk et al., 2014, Nahi, 2016), thus potentially being condescending and unmindful of the 
real aspirations of the poor (Viswanathan & Rosa, 2007). Further, earlier BoP actions reflected 
an exclusively corporate-centric and profitability-oriented approach (Kolk et al., 2014). The 
danger with such an approach is that a firm can be seen as an exploitative player unless it 
substantially delivers on the social dimensions (Wanasika, 2013).  This is not easy, as there are 
a number of challenges in BoP markets such as income irregularity and insecurity, a large 
informal economy, weak institutional environments and a large degree of isolation from 
mainstream markets and trends (Rivera-Santos & Rufín, 2010).  As such, a conventional profit-
focused activity might not always be the best corporate approach to the BoP.  
4.2.2 Stakeholder considerations and CSR 
Evidence suggests that successful activities in BoP markets are not just pure market responses 
but also engage firms more fundamentally in improving society (Blowfield, 2012).  For example, 
energy firms such as Shell and Eni are investing in activities at the BoP focused on improving 
health and educational outcomes.  As firms interact with stakeholders across a number of 
sectors and time horizons, these activities are seldom in isolation.  The dynamics of business 
roles in society can be complex (Blowfield, 2012), but it is clear that business has a role in, and 
elicits a response from, societal development. 
Thus, assessing the relationships of a firm with its stakeholders, as embodied in CSR concepts, 
is also an important part of understanding strategies and motivations of BoP practitioner action.  
Singh et al. (2015) discuss some considerations about the fundamental nature of CSR.  One 
perspective is that CSR results from a moral obligation to wider society.  Traditionally, by 
definition, CSR is voluntary, under the control of the firm, and drives a firm’s social rather than 
business performance (Barnett, 2016; Karnani, 2011). However, an alternative perspective sees 
CSR as a strategic stakeholder engagement activity that returns tangible commercial value back 
to the firm (Burke & Logsdon, 1996).  This value dividend may be via direct revenue, contribution 
to a firm’s “social license to operate” (Porter & Kramer, 2006), or through risk mitigation or 
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compliance incentives (Dentchev et al., 2015).  Thus CSR pathways span from more traditional 
“philanthropic” and societal activities through to more “strategic” CSR (Porter & Kramer, 2006).  
The terminology and framing of CSR activities can influence how an activity is perceived and 
received, both within a firm and externally. For example, BoP activities labelled as CSR can 
provide advantages of reduced risk perception and thus greater traction internally (Singh et al., 
2015). This is because employees would perceive a CSR-labelled activity as primarily social 
value generating, and thus have lower expectations that it would return commercial benefits. As 
a long-term proposition, Ramani & Mukherjee (2014) state that most BoP activities contain a 
CSR aspect anyway, as the nature of social value created would invariably create word of mouth 
that overshadows any corporate value accrued (via profit generation), at least in the early 
stages.  More so than in other markets, recognizing and leveraging the wider social value of a 
product or service can be crucial in BoP markets, to help establish corporate reputation (Rangan 
et al., 2012). However, a CSR-based approach, if taken too far, can potentially result in the 
activity being so closely tied to society rather than economy, that it can undermine the viability 
of a firm as a profit-making market actor. Thus, questions remain. 
4.2.3 Co-creation of value and CSV 
Further evolution of business paradigms in the BoP space focuses even more on the social 
embeddedness of firms that allows easier pathways for social value creation (Hart, 2015).  In 
the example of Hindustan Unilever’s development of its Annapurna Salt product in the Indian 
market, social needs are addressed alongside the generation of business value (Rajendra & 
Shah, 2003).  The firm undertook a specific intervention related to community health through 
the addition of an iodine compound, in response to the prevalence of iodine deficiency disorder 
at the BoP.  The firm developed a unique compound whose potency does not decrease following 
transport and India-specific cooking methods.  In effect, the firm played a pivotal role in 
improving societal health and absorbed an outlay of substantial development and operational 
costs.  There is value for the firm also, in terms of product differentiation and corporate reputation 
(Tetrault Sirsly & Lvina, 2016). 
This example emphasizes the co-creation of Shared Value, i.e. actions that enhance the 
competitiveness of a business whilst also improving social conditions in the host society (Lusch 
& Webster, 2011). In lay language, this perspective is positioned to solve the problem that the 
BoP approach is often too commercially focused and hence runs the risk of the tag of 
‘exploitation’; and that the CSR approach is too socially focused and hence often fails the test 
of business excellence. In this newer CSV approach (Porter & Kramer, 2011), compelling value 
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propositions are crafted for individual consumer needs, but these are integrated with wider 
societal value and overall prosperity, which in turn ultimately flows back to the firm in the form 
of enhanced profits. The sharp distinction between commercial value and social value is 
avoided, in favor of a holistic, symbiotic view. Commercial value is not frowned upon; rather, a 
firm’s internal economic motive (profit) is set on a course of better alignment with a region’s or 
segment’s economic aspirations. Social value is pursued, but from a broader social progress 
perspective rather than from the perspective of the firm’s internal philanthropic or strategic 
priorities (Porter & Kramer, 2011).  
While the idea of CSV should perhaps be a feature of any supplier-customer relationship (and 
indeed it has been criticized for being unoriginal – Crane et al., 2014), in practice it is rarely so, 
thus paving the way for the concept gaining currency in the context of BoP markets. Porter & 
Kramer (2011) have elaborated the concept and highlighted three key areas of corporate action 
that would fit the definition:   
 Reconceiving products and markets: for example, a focus on affordability and 
repurposing existing services. 
 Redefining productivity in the value chain: for example, local sales channels integrating 
product offerings into the community, creating trust. 
 Enabling local cluster development: for example, a focus on the enhanced benefits of 
products and services, particularly for the wider society and business empowerment. 
On this basis, CSV offers an appropriate frame to assess the extent to which a firm’s BoP actions 
are strategic, well-planned, and long-term, and balance commercial and social considerations. 
As Sanchez & Ricart (2010) noted, not all BoP approaches are focused on interactive business 
models that create CSV.  Some firms generate competitive advantage in terms of affordability, 
by increasing the efficiencies within their existing capabilities and networks.  This is especially 
evident in initial, more opportunistic forays into BoP markets.  However, from a medium to long 
term perspective, the creation of Shared Value is deemed crucial to a sustainable BoP market 
presence (Rangan et al., 2012). It is posited to have a positive influence on prosperity, via 
income, consumption and demand flows, which in turn allows the firm activity or venture to be 
profitable over a long period (Rangan et al., 2012). Finally, scholars have also highlighted that 
in order to realize the benefits of the CSV approach, it is important to adopt a “patient capital” 
approach to funding CSV ventures (Kennedy & Novogratz, 2011), and for the ventures to 
achieve scale rather than be tentative (Rangan et al., 2012).    
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4.3 TAXONOMICAL MODEL  
4.3.1 The need for a new taxonomy 
The above discussion makes clear that BoP concepts have, over time, embodied an increased 
emphasis on stakeholder value considerations and CSR concepts, as well as begun to borrow 
from the parallel development in regular business literature of an enhanced emphasis on CSV.  
Overall, BoP, CSR and CSV are all theories and concepts that, taken together, can augment 
understandings of why corporate practitioners approach, engage, and wish to grow BoP 
markets.  However, as this brief review shows, currently these broad theoretical areas remain 
separate analyses. Thus it remains unclear to what extent each would find manifestation in a 
sample of actual practitioner BoP activity in a given marketplace. Given the concepts extensively 
overlap, it would be a challenge for firms to understand where an activity might exactly fit. 
Further, in several instances, a firm may have put into practice a certain combination of these 
concepts based on its individual corporate values and interpretations of these theories. Hence, 
it would be of significant value to develop a comprehensive taxonomical approach to assess 
how far a firm may have travelled along this continuum of ideas.   
A taxonomical model classifies all observations into groups with similar characteristics. It helps 
clarify and unify distinct, but overlapping, concepts by developing unique classifications that 
allow a universal data set to be partitioned according to observable characteristics. For example, 
Hunt & Burnett (1982) developed a taxonomical model of the macro-marketing/micro-marketing 
dichotomy to neatly capture the set of all possible marketing activity. Similarly, a taxonomical 
model of BoP practitioner action would capture all observable BoP activity, i.e. everything that 
a firm does will be considered and assigned to a taxonomical classification. In contrast, most 
current empirical study of BoP activities tends to narrowly focus on how a selective observed 
action fits with a single existing perspective of interest, i.e. only one of BoP, CSR, and CSV at a 
time. In doing so, such study would miss explaining actions inconsistent with their chosen frame. 
Overall therefore, by developing a new taxonomical model of corporate BoP activity, it is 
possible to synthesize the existing conceptual domains of BoP, CSR, and CSV, and clarify the 
extent of their separate vs. combined implementation in practitioner action.  
An alternative approach would have been to construct a definitional model (Hunt & Burnett, 
1982). In this approach, unique definitions could be developed for different types of observed 
BoP practitioner action.  However, given the state of the literature and the already overlapping 
nature of BoP, CSR and CSV, the derivation of further new definitions risks causing conceptual 
clutter, and is less likely to contribute meaningfully to the literature.  Further, under such a model, 
observations could be interpreted as having elements of more than one definition, or none at all. 
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Thus the resultant output of classifying observations using a definitional model would not result 
in any significant clarification of mechanisms and motivations.  
The current empirical base in the BoP literature is dominated by case studies of individual firm 
activities in BoP, CSR or CSV moulds (Kolk et al., 2014; Nahi 2016).  These are typically used 
to illustrate a particular behavioural or motivational phenomenon. They carry the perspective of 
the selected firm, and could be considered as theoretical ‘cherry picking’.  For example, 
Muttneja’s (2015) analysis of CSR activities of Indian energy firms has the specific perspective 
of determining social value generation.  Having a more complete understanding of benefits and 
values, based on the three dominant theoretical concepts, gives a more nuanced perspective.  
Additionally, the case study approach does not reveal how widespread a particular concept 
translates into practitioner action in the marketplace.  The taxonomical approach enables the 
surfacing of the additional perspective of the broader mechanics in an entire market or corporate 
grouping.  Also, over time, case studies of BoP activities have possibly fueled an availability 
heuristic (Thaler & Sunstein, 2008), i.e. corporate BoP activity is thought to be more prevalent 
and widespread than it really is, due to the easy recall of specific examples.   
As such, generalizations can be deduced (Hempel, 1966, as cited in Hunt & Burnett, 1982) that 
may verify or contradict assumed expectations based on analysis of a collection of individual 
case studies.  The inductive reasoning and protocols of a taxonomical model represent the 
starting point of robust investigation (Harvey, 1969, as cited in Hunt & Burnett, 1982).  In this 
case it will show the extent of corporate manifestations and assist in clarifying the concepts 
underlying BoP practitioner action. Thus a taxonomical approach is a logical next step in 
empirical rigor in BoP studies, moving beyond case studies. It also carries a downstream benefit 
that a taxonomical model will substantially aid in communication amongst BoP researchers and 
facilitate a common language for future research efforts. 
4.3.2 Model development 
In developing a new BoP practice taxonomical model, it is useful to look for existing classification 
systems that can serve as a foundation. Looking in the BoP literature, existing terminology such 
as ‘BoP 1.0’, ‘2.0’ and ‘3.0’ (Hart, 2015) represent a definitional evolution rather than a 
classification scheme, and thereby are not directly useful. Looking in the CSR literature, 
legitimate taxonomical models can be found, including the ‘CSR continuum’ (Okpara & Idowu, 
2013), and the ‘CSR theatres’ (Rangan et al., 2012). However, while these CSR classifications 
offer conceptual rigor, they do not specifically speak to corporate BoP activity.  As explained 
earlier, BoP practitioner actions additionally include the active generation of Shared Value 
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between firm and community, and thus comprise but go beyond CSR. Nevertheless, CSR 
classifications can serve as a starting point and foundation for the model.   
Burke & Logsdon (1996) present one of the few efforts to model how CSR creates value for a 
firm, providing a useful baseline for the BoP model’s development. Burke & Logsdon (1996) 
explore the idea of co-benefits from CSR programs to both the firm and the intended stakeholder 
recipients of CSR, analogous to the later work of Porter and Kramer on CSV. They develop a 
model which assesses under what circumstances CSR activities create value for a firm whilst 
also advancing societal interests.  This value creation from the firm’ side is focused on strategic 
benefits, even when the direct influence on profitability might not be demonstrable.  To achieve 
this value creation, their model analyses CSR projects based on five strategic dimensions 
(visibility, appropriability, voluntarism, centrality, and proactivity).  They advance that the 
strategic management of these dimensions could result in competitive advantages that would 
positively influence the financial performance of the firm (Husted & Allen, 2007). 
4.3.3 Criteria 
The model adopts Burke and Logsdon’s strategic management criteria in the form of attributes 
to be used for classifying observable actions.  As the methodology relies on the discussion and 
promotion of BoP activities in publically available corporate reports, the dimension of visibility 
became moot and was not included.   Further, voluntarism, the degree to which activities are 
undertaken freely by firms in the absence of compliance requirements, is considered as an 
overlaying dimension that does not directly influence the taxonomical criteria.  Thus three criteria 
remain from Burke and Logsdon that are concerned with the value that a BoP activity creates 
for a firm, consistent with the early conceptualizations of BoP.  To these is added a fourth 
criterion, societal value, which relates specifically to the extent to which value is created with 
non-firm stakeholders.   This consideration of the degree of advancement of societal interests 
thus allows the model to fully address any creation of Shared Value. 
4.3.4 Taxa 
These attributes then form the classification criteria of the taxonomical model: 
1. Centrality: the level of focus of a firm’s resources and assets towards the activity. 
2. Proactivity: pre-emptive behaviors in reaction to opportunities or threats, in relation to 
competitors. 
3. Appropriability: the ability of the firm to extract economic benefits from an activity. 
4. Societal value: the level of impact on non-firm stakeholders. 
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The broad review of BoP, CSR and CSV research streams provides the conceptual foundations 
for a number of key perspectives that inform the development of taxonomical categories 
themselves.   These perspectives, based on key scholarly works, illustrate how the BoP, CSR 
and CSV paradigms overlap and are weaved through observations of BoP practitioner action 
(Table 4.1). 
Using these perspectives, and the classification criteria, the model presents three taxa enabling 
a useful insight into BoP practitioner action. The three labels reflect firm perspectives of BoP 
manifestations – specifically the perceived motivational and value-creation objectives of the 
observable activity: 
 Abstracted: capturing the philanthropic approaches aligned with traditional CSR theories, 
these activities are abstracted from core business activities.   
 Opportunistic: reflecting traditional BoP responses to a market opportunity, this category 
also captures scaled market forays as part of a risk management strategy (such as 
regulatory compliance). 
 Strategic: strategic CSR and CSV activities that reflect a longer-term approach focused 
on reinforcing Shared Value. 
The resultant taxonomical model of three taxa, underpinned by four criteria, is presented in 
Table 4.2. In addition to defining the propositions associated with each taxon and criterion, the 
table also outlines typical evidences that might be encountered. To arrive at a taxonomical 
classification, an activity does not need to exhibit evidence across all criteria, but rather the 
model serves as a classification guide for publically available corporate information. The 
taxonomical model approach, with its systematic categorization of observable BoP activities, 
provides a basis on which further analysis, evaluation and refinement can occur. 
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Table 4.1 Predominant perspectives leading to the development of taxa 
Example 
author(s) 
Paradigm 
(s) 
Perspective Criteria Taxa 
Karnani 
(2011) 
CSR Activities that create social value are not 
aligned to a firm’s core mission and will 
decrease profitability 
Centrality, 
Appropriability 
Abstracted 
Activities not related to a firm’s performance 
or competitor actions, but rather on producing 
direct and targeted social outcomes 
Proactivity,  
Societal Value 
Prahalad 
(2010) 
BoP Activity integrated with business mission, firm 
resources involved, and expectation of 
positive return on investment  
Centrality, 
Appropriability 
Oppor-
tunistic 
Sanchez 
&  Ricart 
(2010) 
BoP Activity exploits a first-mover advantage over 
competitor(s) in entering a new BoP market 
as fast as possible.  
Proactivity 
Activity produces non-business value mainly 
at the consumer level, Social value changes 
are more incremental and incidental due to 
system efficiency improvements.   
Societal Value 
Burke & 
Logsdon 
(1996) 
CSR Activity generates corporate value through 
strategic benefits, including risk management 
and contributions to a firm’s “social license to 
operate” 
Appropriability 
Porter & 
Kramer 
(2006) 
“Strategic” 
CSR, CSV 
Significant resources are devoted to creating 
value via product/ service innovation linked to 
social issues.  Activity contributes to strategic 
direction of firm 
Centrality 
Strategic 
Porter & 
Kramer 
(2011) 
CSV Integration with society (e.g. through well-
developed distribution channels) leads to 
dynamic responses to market changes and a 
competitive advantage 
Proactivity 
Sanchez 
& Ricart 
(2010) 
BoP, CSV Interactive business model produces 
reinforcing loops of Shared Value: social 
value contributes to prosperous market 
development; additional value can be 
captured by the firm.  
Appropriability 
Rangan 
et al 
(2012) 
CSV, BoP Activity leverages and enhances the enabling 
functions of the product and how it benefits 
broader societies and host communities; 
crucial for long term BoP success 
Appropriability 
Societal Value 
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Table 4.2 The taxonomical model developed for BoP activities, with input criteria and details of the evidence base 
for classification 
Ta-
xa 
Criteria description and possible evidence 
Centrality Proactivity Appropriability Societal Value 
A
B
S
T
R
A
C
T
E
D
 
Activity is targeted at 
a social need 
completely separate 
from the core 
business mission. 
 
Evidence: High 
degree of separation 
between BoP activity 
and regular business 
activity. 
Competitor activities 
are largely irrelevant. 
 
Evidence: Potential 
partnerships with 
competitors to deliver 
philanthropic 
outcomes 
 
Activity’s return on 
investment to the firm 
is irrelevant. 
 
Evidence: activity 
framed as 
philanthropic or 
charitable 
 
Focus on direct and 
targeted societal 
benefits. 
 
Evidence: Targeted 
references to 
stakeholders directly 
affected by the 
activity. 
O
P
P
O
R
T
U
N
IS
T
IC
 
Activity integrated 
with business 
mission, firm 
resources devoted to 
the BoP activity. 
 
Evidence: BoP activity 
referred to in both 
business 
development/ 
operations and CSR 
descriptions. 
Activity may be 
exploiting a first-
mover advantage 
over competitor(s) in 
entering a new market 
at BoP. Firm is 
anticipating changes 
in social issues that 
present market 
opportunities.    
 
Evidence: Reference 
made to competitor 
activities and market 
opportunities present. 
Activity is having a 
positive return on 
investment or 
indicators on an 
eventual economic 
return.  
 
Evidence: Mention on 
economic merit of 
activity or timeline 
given for return on 
investment. 
Value referred to 
solely at the 
consumer level, and 
the intrinsic value of 
the good/service. 
 
Evidence: Minor 
mention of the 
enabling/additional 
value functions of the 
good/service to 
consumers 
S
T
R
A
T
E
G
IC
 
Significant resources 
are devoted to 
creating value via 
product/ service 
innovation linked to 
social issues.  Activity 
contributes to 
strategic direction of 
firm. 
 
Evidence: BoP activity 
referred to as a 
central operation of 
the firm and part of its 
future growth plans. 
Integration with 
society (e.g. through 
well-developed 
distribution channels) 
leads to dynamic 
responses to market 
changes. 
 
Evidence: Reference 
to the activity being 
embedded within 
community and 
society and reference 
of this as strategic 
advantage. 
Reinforcing loops of 
Shared Value in play: 
social value 
contributes to 
prosperous market 
development; 
additional value can 
be captured by the 
firm.  
 
Evidence: Activity 
reported as an 
integral part of firm 
operations, with a 
focus on refinement of 
business model. 
 
Activity leverages and 
enhances the 
enabling functions of 
the product and how it 
benefits broader 
societies and host 
communities. 
 
Evidence: Discussion 
of additional firm 
efforts that enhance 
societal value.   
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4.4 METHODOLOGY 
The taxonomical model of BoP practitioner action is then applied to observable activities in the 
Indian BoP marketplace to allow insights on the reasons, motivations and extent of BoP action 
by India’s large firms (Research Question 2).  It is estimated that more than 21% of India’s 1.21 
billion people live below the poverty line (Planning Commission, 2013; Ganesan & Vishnu, 
2014).  Based on the market potential, case studies of corporate activity (London & Hart, 2004; 
Seelos & Mair, 2007) and a historical culture of social responsibility in India (Arevalo & Aravind, 
2011), it would be reasonable to expect that attractive long-term business cases do exist, and 
that large firms are engaging with the BoP (Khanna & Palepu, 2006).  India’s Top 100 firms 
represent almost 50% of India’s GDP for 2013-14. Thus it is an important sample of Indian 
corporate activity in which context one would want to take stock of the types of BoP engagement. 
Further, these large firms are likely to have a number of competitive advantages, which should 
make BoP activities less onerous. They would have dense distribution networks, and hence can 
reach deeper into lower socioeconomic customer segments (Khanna & Palepu, 2006).  With 
greater financial capacity, they would have greater ability to absorb losses inevitable in the 
establishment of BoP activities and thus potentially can be more innovative in developing 
products and services specifically for BoP opportunities (Kennedy & Novogratz, 2011).  Hence 
it should be a sample where BoP engagement is most readily visible and classifiable. Thus, in 
the examination of the Top 100 Indian firms, the primary expectation was to see a high degree 
of BoP engagement regardless of the specific type of that engagement. 
Table 4.3 lists the key aspects of the methodology.  To locate evidence of BoP practitioner 
action, publically available corporate reports were examined for the 100 largest firms in India, 
based on the Economic Times (ET) 500 ranking of Indian firms’ total income (revenues), for 
2014 (The Economic Times, 2014).   The information analysed was the latest publically available 
in the period July-November 2015.  Generally, corporate websites, annual reports, CSR reports, 
Business Responsibility Reports and sustainability reports from Financial Year 2013-14 were 
examined, as these were the most readily accessible during the study period.  Appendix 1 lists 
the Top 100 firms and the primary corporate information sources analysed. 
 
 
 
 
A P Heynen  Chapter 4 
 64 
Table 4.3 Methodology details 
Parameter Details 
Firm selection  Economic Times (ET) 500 ranking of Indian firms’ total income (revenues) for 
2014 
Information analyzed Corporate websites, annual reports, CSR reports, Business Responsibility 
Reports and sustainability reports for Financial Year 2013-14 
Keywords searched Below Poverty Line (BPL); Base/Bottom of the Pyramid (BoP); Shared Value; 
poverty alleviation; CSR; market creation 
Key report sections 
searched  
Business Responsibility Reports – responses to key principles of the National 
Voluntary Guidelines on Social, Environmental and Economic 
Responsibilities of Business (NVGs) (Ministry of Corporate Affairs, 2011):  
 Principle 4: Businesses should respect the interests of, and be 
responsive towards all stakeholders, especially those who are 
disadvantaged, vulnerable and marginalized.  
 Principle 8: Businesses should support inclusive growth and 
equitable development.  
 Principle 9: Businesses should engage with and provide value to their 
customers and consumers in a responsible manner. 
BoP identification Selling/marketing regular goods/services into a market of BoP consumers 
Additional information 
noted  
 Government ownership levels. 
 CSR spend as a percentage of Profit After Tax (PAT) (as per the Indian 
Companies Act 2013 requirement). 
 Nature of CSR activities. 
 Influence of government-led programs on the BoP activity.   
 ‘Strategic’ BoP aspects: product innovation, supply chain innovation, 
cluster development. 
 
Within these sources, searches were made via key words including ‘below poverty line’, BoP, 
Shared Value, poverty alleviation, CSR and market creation. As per the adopted definition of 
BoP market activities, evidence was only counted when a firm was selling/marketing its regular 
goods/services into a market of BoP consumers, with or without CSR intent.  This can be either 
through a targeted marketing approach or modified product offering.  Attempts were made to 
identify products and services destined for BoP markets even when they were not actively 
labelled as such (for example, via a firm’s identification of a market as a particular village or 
regional setting), although identification by the firm as a BoP or BPL action was the usual 
identifier.  BoP market activities were subsequently taxonomically classified using the criteria 
and propositions presented in Table 4.2.   While not feeding into the model per se, the degree 
of voluntarism of the observed activities was noted, particularly in light of the 2013 revision Indian 
Companies Act and government-led outreach programs. 
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Business Responsibility Reports (a requirement of the top 100 listed entities as per their Listing 
Agreements) were a particularly rich source of data on BoP activities.  These reports were 
structured as corporate responses to the Indian Ministry of Corporate Affairs’ National Voluntary 
Guidelines on Social, Environmental and Economic Responsibilities of Business, which contains 
nine principles, three of which are particularly relevant to BoP actions (Table 4.3).  However, as 
GIZ (2014) showed, the level of compliance and validity of responses for Indian firms’ Business 
Responsibility Reports varied significantly.  This provides a continuing challenge to data 
gathering in the Indian corporate context.  
For active firms, information was also recorded regarding government ownership, CSR spend 
as a percentage of Profit After Tax (PAT) (as per the Indian Companies Act 2013 requirement) 
and the nature of CSR activities.   The influence of government-led programs on the practitioner 
action was also recorded, as opposed to market-led activities.  For those firms undertaking 
‘strategic’ BoP activities, a more in-depth examination was undertaken of if and how these 
activities met Porter & Kramer (2011)’s manifestations of Shared Value: product innovation, 
supply chain innovation, cluster development. 
It was assumed that firms would acknowledge their BoP activity in a distinctive light from their 
more typical market activity.  If there was no mention of specific marketing efforts to BoP 
consumers of regular goods and services, a specific practitioner action would not be recorded.  
The polythetic nature of the taxonomical model ensures that observable BoP actions could be 
classified, even if observations did not meet all criteria.  A given observation would first be 
classified according to criteria, with a majority consistent with a particular taxon confirming that 
taxonomic classification. This is represented as ‘ticks’ in the subsequent results tables.  This 
‘best-fit’ approach means that the taxonomical model can be applied systematically across data, 
but is a somewhat subjectivity process. 
4.4.1 Results 
Of the top 100 firms, the industry sectors are distributed as follows: banking and finance (26), 
natural resources (22), manufacturing (18), services (6), utilities (6), telecom (6), consumer/retail 
goods (2) and pharmaceuticals (2).  A number of diversified firms were also found to operate 
across sectors.   
Based on the interrogation of publically available corporate reports, less than half (44) of India’s 
top 100 firms show evidence of BoP market activities (Figure 4.1).  Banking and finance is the 
dominant sector, with 24 firms undertaking BoP activities, followed by natural resources (9), 
manufacturing (2), consumer/retail goods (2), telecom (3), utilities (2) and pharmaceuticals (1) 
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and services (1).  Further, the location of firms within the supply chain appears to impose 
constraints on engagement with BoP markets. Firms with business-to-customer (B2C) 
relationships were more likely to be able to pivot towards BoP consumers.  Firms identified as 
operating exclusively in business-to-business (B2B) relationships typically do not participate in 
any market activities at the BoP.  For example, India’s ninth largest firm, Essar Oil Limited, sells 
most of its product to oil marketing firms such as Indian Oil Corporation, Hindustan Petroleum 
and Bharat Petroleum Corporation, and does not engage in any BoP market activities.  Some 
firms, such as Adani Power, claim benefits to BoP consumers even though they have no direct 
customer relationship with this market. 
 
Figure 4.1 Number of firms in India’s Top 100 with observable BoP activities (based on author’s classification) 
In investigating the observable actions detailed by firms in their reports, it was found that most 
Top 100 firms typically focused on water, health and education.  Thus CSR activities were 
generally not aligned to core business areas, consistent with Gautam & Singh’s (2010) findings. 
Firms in the utilities sector, for example, regardless of their location in the supply chain, typically 
did not lever the social value of their utility products in their CSR activities, preferring instead a 
CSR focus on education and the rehabilitation of communities directly impacted/relocated by 
core activities.   
The examination of the degree of voluntarism showed little implementation of the mandatory 
CSR spending requirements of the Indian Companies Act (although Lee (2017) reports that the 
effects of these requirements are more likely to be seen in 2014-15 corporate reporting). This 
Act sets CSR spend at a minimum 2% of Profit After Tax, for firms having (i) a net worth of more 
than ₹500 crore, or (ii) a turnover of more than ₹1000 crore, or (iii) a net profit of more than 
No evidence of BoP 
activities, 56
Banking and finance, 
24
Natural 
resources, 9
Manufacturing, 2
Consumer/retail 
goods, 2
Telecom, 3 Utilities, 2 Pharmaceuticals, 1 Services, 1
A P Heynen  Chapter 4 
 67 
₹5 crore, during any financial year (Shin et al., 2015).  However, the CSR provision takes a 
‘comply or explain’ approach (Mukherjee & Bird, 2016), which requires companies to details 
their CSR spending in compliance with the requirements, or else report the reasons from the 
board for not being able to spend the required amount.  It was found that the average CSR 
spend, for those firms reporting it, was 1.2% of Profit After Tax.  Furthermore, the updated Indian 
Companies Act states that CSR activities are not permitted to forward the business objectives 
of the firm (Shin et al., 2015).  If this requirement was fully implemented, the notions of the co-
creation of value and Porter & Kramer (2006)’s case for Strategic CSR, would be in jeopardy.  
Some firms, however, appear to ignore this requirement and have listed CSR activities directly 
aligned to their core business.  Notably, Hindustan Unilever has a heavy focus on business 
development through BoP engagement, but may still satisfy government requirements through 
other CSR activities. 
Much wider participation by firms in the banking and resources sectors was evident, through 
government-coordinated schemes.  It is reasonable to expect that these schemes, discussed in 
more detail below, further the business objectives of participant firms through the expansion of 
markets, despite the apparent restrictions of the Indian Companies Act.  
Using the criteria of Table 4.2, application of the taxonomical model resulted in 11 firms being 
classified as having BoP activities largely of an abstracted nature (Table 4.4).  Opportunistic 
approaches to BoP market engagement were in evidence in 29 firms (Table 4.5), while four 
firms had observable BoP practitioner actions at a strategic level (Table 4.6). 
4.4.2 Abstracted approaches 
Using the criteria, the firms that were classified as having abstracted approaches to BoP markets 
exhibited small-scale activities with low centrality and appropriability, and little regard to 
competitive advantage (proactivity) (Table 4.4).  Further, these firms showed little evidence in 
their corporate reports of documenting the enabling functions and societal value of their products 
to BoP consumers, or their role in market development within the firms. State-owned National 
Thermal Power Corporation (NTPC), for example, undertook 16 small decentralized power 
distribution projects targeted at BoP consumers, but as a B2B firm there is no evidence, or 
incentive, for these small projects to be integrated into the core business activities.  State-owned 
Steel Authority of India Limited (SAIL) discussed a program of implementing 79 “model steel 
villages”, but this was presented as a charitable gift to communities rather than an ongoing 
business development activity.  Tata Power discussed in their reports a small rural electrification 
project in remote Maharashtra, with no discussion on further implementation and business 
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integration.  Siemens showed evidence of setting up one solar power station for drinking water 
and irrigation using Siemens drives to power the submersible pump. Sun Pharmaceuticals 
discussed its CSR activity of offering small discounts on selected drugs to selected BoP 
consumers.   While ranking highly in terms of centrality, this activity was deemed to be an 
abstracted approach when considered in terms of proactivity, appropriability and social value 
criteria. 
Table 4.4 Firms observed to have abstracted BoP practitioner actions, using criteria from the taxonomical model 
Firm  
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NTPC 
 
None 
    
Non-core small power 
distribution systems 
Steel Authority of India Ltd – SAIL None     Model steel villages 
Tata Power Co. None 
    
Off grid power to limited 
number of hilltop villages 
Siemens Ltd None 
    
Demonstration solar power 
village 
Sun Pharmaceuticals None     Discounted pharmaceuticals 
Indian Oil Corporation 
RGGVY     
Rajiv Gandhi Gramin LPG 
Vitaran Yojana (RGGLV): 
common CSR funding for 
LPG cylinder distribution 
Bharat Petroleum Group 
Hindustan Petroleum 
Oil and Natural Gas Corporation 
Limited (ONGC) 
GAIL (India) Ltd 
Oil India Ltd 
 
Six (majority state owned) petroleum firms were also classified as having abstracted approaches 
to BoP markets due to their contribution to the Rajiv Gandhi Gramin LPG Vitaran Yojana 
(RGGLV). This program involves firms’ CSR funding supporting the establishment of LPG 
cylinder distributorships in remote locations using local entrepreneurs, with LPG cylinders being 
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subsidized for BoP consumers5.  The placement of these RGGLV-associated firms in the 
abstracted taxon serves as a particularly useful highlight of the value of the multi-dimensional 
taxonomical model developed in this chapter.  A unidimensional examination of the activity might 
lead to rating the firms as pursuing an opportunistic approach to the development of a BoP 
market, because the centrality aspect would appear to be high – LPG distribution to BoP 
consumers by energy firms.  However, examination of the other criteria in the taxonomical model 
leads us to classify the activity as an abstracted approach. The six largest oil firms in India all 
undertake this activity, suggesting little if any strategic, pre-emptive behaviour based on 
competitive analysis. They do this in a collaborative manner, which in turn is in response to the 
directive of the Indian Government, and there seems little opportunity to gain any competitive 
advantage.  Thus, the activity scores very low on the proactivity criterion. Also, the community 
value of the LPG distribution to BoP customers is not highlighted or consolidated through wider 
social programs and enterprises, even when the scheme does have a wide outreach (2.59 
million rural households), hence achieving a low rating on the societal value criterion as well. 
4.4.3 Opportunistic approaches  
Twenty-nine firms showed evidence that matched the criteria of opportunistic approaches to 
BoP market engagement (Table 4.5).  In general, these firms had a more developed 
engagement with BoP markets, with a focus on greater integration with the existing business 
activities and a focus on BoP markets as consumers.  
Within this taxon, government programs also influence the nature of BoP market participation. 
Almost all firms in the banking and finance sector participate in the Pradhan Mantri Jan Dhan 
Yojana (PMJDY) (Prime Minister's People Money Scheme) – a national mission of financial 
inclusion to ensure access to financial services (bank accounts, remittances, credit facilities, 
insurance, and pensions) for BoP consumers (Tewari, 2015).  This government directive to 
banks and financial firms was launched in August 2014 and aims to bring 600 million consumers 
into the formal banking system. High corporate compliance stems from the quasi-regulatory 
implementation of the scheme, with firms producing financial inclusion plans, in part to manage 
risks and non-compliance issues.   While there is evidence of a strong focus on consumers, 
there is little evidence of firms using the scheme to encourage the development of long-lasting 
                                              
5 Conversely a casual reading of the trade press suggests that the scheme has been ripe for exploitation 
through nepotism and corruption in handing out distributorships, leading the Indian government to 
suspend the RGGLV in mid-2015 (Saikia, 2015). 
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societal value that may allow the scheme to become more sustainable. Hence the activity 
matches the societal value criterion of opportunistic approaches.   
Table 4.5 Firms observed to have opportunistic BoP practitioner actions, using criteria from the taxonomical 
model 
Firm  
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Tata Steel  
 
 
 
 
‘NEST-In’ housing solutions 
for BoP consumers 
Larsen & Toubro None     D.VA solar lanterns 
Mahindra & Mahindra None 
    
Tailored financing (Farm 
Division) 
JSW Steel None 
    
JSW Shoppe distribution 
network to rural and remote 
locations 
ITC Ltd None 
    
Cigarette sales, in part 
marketed to BoP 
Videocon 
None     
Full function mobile phone 
targeted at BoP consumers 
State Bank of India  PMJDY     
Pradhan Mantri Jan Dhan 
Yojana (PMJDY) (Prime 
Minister's People Money 
Scheme) - Financial Inclusion 
Plans detailing various 
initiatives to develop BoP 
markets 
ICICI Bank PMJDY     
HDFC Bank Ltd. PMJDY     
Punjab National Bank PMJDY     
Bank of Baroda PMJDY     
Canara Bank PMJDY     
Bank of India PMJDY     
Axis Bank Ltd. PMJDY     
Union Bank of India PMJDY     
IDBI Bank PMJDY     
Central Bank of India PMJDY     
India Overseas Bank PMJDY     
Allahabad Bank PMJDY     
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Oriental Bank of Commerce PMJDY     
Syndicate Bank PMJDY     
Corporation Bank PMJDY     
UCO Bank PMJDY     
Kotak Mahindra Bank Ltd. PMJDY     
Indian Bank PMJDY     
Andhra Bank PMJDY     
Bank of Maharashtra PMJDY     
United Bank of India PMJDY     
Vijaya Bank PMJDY     
 
The banking sector responses to the BoP under the PMJDY meet the majority of criteria of 
opportunistic approaches under the taxonomical model.  As evidenced in the corporate reports 
examined, the PMJDY scheme generally allocates different regions of India to specific banks to 
develop financial inclusion plans.  This means that effectively, through government regulation, 
the banking firm can establish itself free of competitors to gain first mover advantage, meeting 
the proactivity criteria for opportunistic approaches.  Further, there is evidence that the financial 
inclusion programs to the BoP have a high centrality and appropriability to the firms involved, 
with some banks receiving and allocating significant financial resources to the BoP loans market 
under the PMJDY.  
Other firms, without quasi-regulatory government programs, showed evidence of engagement 
with BoP markets. Five other firms showed evidence of BoP market activities matching the 
criteria for opportunistic approaches, conforming to a risk management/market entry approach.  
Tata Steel reported on the product development of 'NEST-IN' housing solutions designed for 
poorer communities, which was interpreted as an initial market foray consistent with the 
proactivity criterion for opportunistic approaches.  The activity was also identified in the firm’s 
annual report, as a market development opportunity.  There was evidence of meetings in 'apna' 
community homes for individual household builders, but little promotion of long term societal 
value, consistent with the societal value criterion of an opportunistic approach.  
Larsen & Toubro, India’s largest engineering and construction service provider, is heavily 
involved in large-scale solar power plants.  Observations within the firm’s reports show an 
opportunistic activity in the manufacture and marketing of its "D.VA" solar lanterns.  Evidence 
showed the firm identified a first-mover market opportunity in BoP markets, consistent with the 
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taxonomical model’s proactivity criterion.  This market activity was integrated into the firm’s 
Electrical & Automation business, with a degree of centrality consistent with the model.  
As a diversified business, Mahindra and Mahindra showed a degree of centrality, albeit small-
scale, in its opportunistic approaches to the BoP market, offering tailored finance connecting to 
BoP consumers and its Farm Division developing agricultural products and services supporting 
empowerment of rural communities.  Similarly, JSW Steel documents its efforts in creating new 
distribution channels to semi-urban and rural locations via the 'JSW Shoppe' franchise retail 
network.  This is a clear first mover strategy consistent with the opportunistic proactivity criterion.  
In a similar proactivity move, Videocon has developed an inexpensive full-function phone 
targeted at BoP consumers, but its appropriability is unclear from the observations in the firm 
report. 
Finally, ITC Ltd, formerly Imperial Tobacco Company, has diversified from tobacco and 
cigarettes into fast moving consumer goods, hotels, paperboards and packing, agribusiness and 
information technology.  While there is a high degree of centrality and appropriability of BoP 
markets to ITC’s cigarette sales, this was not included as a strategic BoP activity due to its 
negative social value, as highlighted by Crane et al. (2014).   
4.4.4 Strategic approaches 
Only four firms exhibited strategic BoP activities: Hindustan Unilever, Bharti Airtel, Idea Cellular 
and YES Bank.  In addition to the criteria of the taxonomical model, the strategic nature of these 
activities was emphasised by examining the CSV characteristics of Porter & Kramer (2011): 
reconceiving products and markets; redefining productivity in the value chain; and enabling local 
cluster development.  Table 4.6 presents the results of this analysis.  
Hindustan Unilever has the most well developed BoP market engagement, with its Project 
Shakti discussed extensively in the literature (London & Hart, 2004; Seelos & Mair, 2007).  This 
market segment is a central part of Hindustan Unilever’s operations, with a carefully planned 
identification of the societal health value of their products.  The firm’s proactivity in achieving 
competitive advantage is through a patient approach to the establishment of local distribution 
channels. Importantly, Hindustan Unilever has achieved high levels of appropriability and scale 
with this project – 65,000 women are engaged in product distribution, achieving US$100 million 
in sales in 2012 (Rangan et al., 2015).   
Bharti Airtel and Idea Cellular both show aspects of enhancing Shared Value to pursue a 
strategic approach to BoP market activities in the telecommunications sector.  The BoP market 
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appears to be central to the performance of both firms and products and services are tailored to 
this market to establish and maintain competitive advantage. 
YES Bank was founded on the premise of providing financial services to all sectors of the Indian 
marketplace, including the 600 million Indians with no access to a bank.  The firm goes beyond 
the requirements of the PMJDY.  Serving the BoP is a core proposition, with YES Bank having 
46% of its loans going to underserved sections of the Indian marketplace, whilst having higher 
returns over the cost of lending compared to its corporate peers (Radjou et al., 2012). 
 
Table 4.6 Firms observed to have strategic BoP practitioner action, using criteria from the taxonomical model 
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Reconceiving 
products and 
markets 
Redefining 
productivity 
in the value 
chain 
Enabling local 
cluster 
development 
Hindustan 
Unilever 
None 
    
Shampoos and 
consumables 
available in small 
packet sizes 
appropriate to BoP 
consumers, targeting 
affordability 
constraints 
Distribution 
involves a 
wide variety of 
partners, e.g. 
remote 
locations 
serviced 
through local 
Self Help 
Groups.  
Supports 
entrepreneurial 
development that 
opens up new 
distribution channels 
for its products. 
Bharti 
Airtel 
None 
    
Airtel Money 
developed for fast 
money transfer, 
popular with BoP 
consumers.   
 Focus on business 
development of 
agricultural users: 
entrepreneurial 
training, women’s 
empowerment 
programs, and 
partnerships with 
agricultural advisory 
services linking 
farmers with critical 
information. 
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Idea 
Cellular 
None 
    
Affordability 
enhancements 
include INR 10 
minimum top-up, and 
products with starting 
prices of INR 4 or 5.  
High-spec 3G phones 
available at affordable 
prices, targeted at 
BoP consumers. 
Effective 
distribution 
channels 
established 
though local 
sales 
representative 
in remote and 
rural locations 
English language 
training using mobile 
technology, 
agricultural advisory 
services linking 
farmers with critical 
information, and 
finance options 
YES Bank None 
    
Development of a 
Credit Appraisal Tool 
(CAT) for decision 
making for micro 
entrepreneur lending. 
Payment transfer 
options designed to 
be accessible and 
affordable to BoP 
consumers. 
Effective 
distribution 
channels 
through 
partnership 
with 200,000 
small local 
retail stores  
 
 
4.5 DISCUSSION 
This study sought to develop a taxonomical model of BoP practitioner action in an operational 
context, using an integrative approach to the existing BoP, CSV and CSR concepts.  The model 
serves as an empirical tool for ordering, classifying and analysing BoP activities in the corporate 
sphere.  As a starting point, Burke & Logsdon’s (1996) CSR framework of strategic benefits was 
used, to extract three criteria: centrality, proactivity and appropriability.  To these criteria was 
added social value to ensure the capturing of Shared Value generation. Through the analysis of 
a number of predominant perspectives regarding these criteria, three taxa were chosen to 
classify practitioner action.   
Using the taxonomical model, BoP practitioner actions for the 100 largest firms in India were 
investigated and classified, based on data compiled from information reported in publically 
available corporate reports and online information sources in 2013-14.  Results showed that 
over half of the Top 100 firms demonstrated no tangible evidence of BoP action within the 
sample period.  Of the remaining, two-thirds (29 firms) displayed opportunistic BoP actions.  
Eleven firms showed abstracted approaches to the BoP.  Only four firms – Hindustan Unilever, 
Bharti Airtel, Idea Cellular and YES Bank – showed evidence of undertaking strategic BoP 
activities with evidence of appropriate scale and integration. 
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The model is useful for the purpose of deconstructing aspects of and delving deeper into a firm’s 
BoP approach on the basis of clearly observable corporate actions. For example, whilst there 
was an expectation of widespread BoP activity by India’s large firms (on the basis of estimates 
of the large BoP market and the numerous BoP case studies emanating from there), the results 
show otherwise. Despite an Indian tradition of firms serving the poor, and the large resources 
that the top firms have at their disposal, the original promise of the fortune at the BoP does not 
seem to be leveraged by these Top 100 firms.  Reasons may be many, not the least of which 
may be the significant effort required in reorienting a firm from traditional corporate pressures 
and perspectives; as discussed previously, entering and maintaining business activity in BoP 
markets is essentially a loss-leading proposition, with barriers often proving difficult to overcome 
(London & Hart, 2004). 
There is a significant prevalence of opportunistic approaches to BoP activities as part of an 
overall risk management or initial market engagement paradigm, with government programs 
exerting a strong influence in mandating and guiding activities.  Results show that the influence 
of two government programs in particular, in the Resources sector and Banking and Finance 
sector, is very strong. It is somewhat surprising that this is a stronger effect than that of the CSR 
requirements of the Indian Companies Act. However, this may be because the latter is in the 
early stages of implementation and compliance.  Nevertheless, the CSR law may in fact create 
a barrier to the implementation of strategic CSR, forcing BoP activities into a separate 
undertaking.   
With only four firms in the Top 100 showing evidence of strategic BoP practitioner action, the 
CSV concept as part of the “next wave of global growth” (Porter & Kramer, 2011) does not seem 
to have practical traction in the Top 100 corporate dataset.  The results align with recent reviews 
of business case studies (Rangan et al., 2015), which found that the majority of CSR activities 
are non-strategic, and not exhibiting CSV characteristics. 
Interestingly, Shared Value terminology does not appear in the corporate reports of Bharti Airtel 
and Idea Telecom, and minimally in YES Bank’s reports, representing a more subdued approach 
to communication of activities in pursuit of BoP strategy.  This contrasts with multinational 
Hindustan Unilever, which heavily emphasizes Shared Value as a guiding principal of the firm’s 
growth plan.  This difference may be related to motives and drivers, or communication style, but 
interestingly this ‘self-awareness’ of Shared Value does not seem to be a requirement to actually 
implementing strategic elements.  This may be as a response to expectations of firms originating 
in India, and developing countries more generally, where a commitment to a pan-market 
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segment approach, including the BoP segment, is part of their social license to operate (Jager 
& Sathe, 2015). 
4.5.1 Contributions to theory and practice 
In reviewing the conceptual manifestations of BoP corporate activity, common threads were 
found, leading to criteria grounded in business and societal values.  Our new taxonomical model 
allows for specific investigation and classification of observable BoP practitioner action.  The 
utility of this model is evident in the common classification language it has established.  The 
taxonomical model developed allows a broader understanding and analysis of BoP practitioner 
action than would be gained by using CSR or CSV as conceptual frameworks on their own. 
Understanding the extent to which emergent theories are grounded in observable actions will 
develop and influence corporate strategy in BoP marketplaces.  It is hoped that this influence 
will extend to policy makers.  As highlighted, currently the Indian Government’s BoP programs 
are contradicted by the emerging CSR requirements of the Indian Companies Act, which prohibit 
the furthering of business objectives. 
The model will also enable greater communication amongst scholars on the how the promises 
and challenges of BoP activities are manifesting in corporate markets.  In particular, the new 
taxonomical model establishes three taxa grounded in four criteria that are highly applicable to 
corporate reporting.   The multi-dimensional nature of the criteria has enabled us to capture and 
classify some practitioner actions that would otherwise be indeterminate.  Application of this 
model thus provides a broad initial interrogation of a marketplace and the basis for further 
studies.   In applying the model to the Top 100 Indian firms, the true extent and modality of BoP 
engagement in this market is somewhat surprising. 
4.5.2 Limitations 
The use of publically-available data set for the Top 100 Indian firms comes with some limitations, 
most notably that the firms themselves choose what to report.  This is tempered somewhat by 
attempts to ensure consistent reporting, such as India’s NVG system, which includes BoP 
aspects of corporate activities.  Publically available corporate reports do provide an easily 
accessible data set that can be compiled via on-line searches.  Thus, the taxonomical model 
can be readily deployed in a number of different market data sets. 
The data set of publically available corporate reports is unlikely to include any projects that have 
produced negative social value, or have failed in some way, as these are unlikely to be reported 
by firms.  Thus, results are biased in examining only positive social value generation projects 
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targeted at BoP markets.  This study was unable to explore perhaps the true battleground of 
BoP market activities, those where entry and maintenance of market presence is subject to 
difficulties (Simanis, 2011; Anderson et al., 2010).   
In addition, as discussed by Crane et al (2014), the strategic projects that are discussed in 
corporate reports may not be organization-wide but rather a description of compartmentalized 
projects within an organization.  Thus, it may be overreach to categorize an entire firm based on 
specific, reported, projects 
4.6 CONCLUSIONS  
The emergent, and overlapping, BoP, CSR and CSV theories have all made valuable 
contributions to the understanding of practitioner actions in BoP markets.  To increase clarity for 
both practitioners and policy makers, a taxonomical model was developed of firms’ BoP 
practitioner actions in an operational, observable, context. The taxonomical model allows a 
systematic view of a market segment, with an additional benefit of reducing any availability 
heuristics present from the dominant case study literature. 
This new model was applied to BoP activities of India’s Top 100 firms, as observed in publicly 
available information in annual and other corporate reports.   Despite a number of Indian BoP 
case study examples in literature, lower-than-expected levels of BoP practitioner action were 
found.  Results show that less than half of India’s Top 100 firms are focused on specific BoP 
activities.  The majority of firms may see this market as a difficult, or unappetizing, proposition. 
Further, the promise of CSV, and of a new economic paradigm, was observable in only four 
firms in India’s Top 100. 
Further analysis using both BoP consumer surveys and imbedded firm investigations would be 
required to give a more in-depth understanding of the opportunities, extent and motivation of 
BoP actions.  Clearly, future research could be directed towards developing a broader model 
that has greater emphasis on consumer and social value perspectives.  There are undoubtedly 
additional criteria that would be suitable for inclusion into the model but this needs to be 
balanced against the initial classification purpose of the taxonomical offering.  Continued 
refinement of the model, and its application to other datasets, will further contribute to knowledge 
about BoP corporate strategies, effective implementation, and more prosperous BoP 
marketplaces. 
In the next chapter, the thesis turns to understanding the particular BoP opportunities in 
electricity distribution in India, addressing Research Objective 3. 
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CHAPTER 5 THREATS AND OPPORTUNITIES FOR PRIVATE SECTOR 
OFF-GRID ELECTRIFICATION IN MAHARASHTRA AND 
ODISHA, INDIA  
5.1 INTRODUCTION 
Electrification is a leading development and political priority in India, with a focus on rural and 
Base of the Pyramid (BoP) households.  The main policy in India to reach areas that have 
previously been un-electrified is via expansion of a centralised system, incorporating large-scale 
electricity generation and transmission via an electricity grid.  However, despite the grid’s ever-
increasing geographic reach, the main issues with this paradigm are low household connectivity, 
and reliability – the fragile grid power system is prone to outages, with some areas receiving 
low-voltage power for only a few hours a day (Jai, 2015). 
Off-grid electrification, where electricity for household or income-generating uses is generated 
without a connection to the grid, is acknowledged by the government and scholars (e.g. 
Urpelainen, 2015) as playing an important and complementary role in achieving electrification 
targets.  However, despite the benefits of off-grid systems in a range of settings, the government 
generally remains committed to the grid paradigm for most situations, ostensibly for political 
reasons. 
Given the government’s preference for grid electrification and given its poor reliability and quality 
in a number of areas, the opportunities for the private sector to provide off-grid solutions in India 
is worthy of consideration.  Some literature suggests that a potential market awaits private sector 
investment in the provision of off-grid systems by directly engaging with rural and remote 
communities and consumers (Urpelainen, 2015; The Climate Group, 2015).  Knuckles (2016), 
in a global sense, refers to a “considerable market opportunity for the private sector to provide 
solutions in the rural, off-grid electrification sector”. However, the previous chapter showed that 
the extent of BoP corporate engagement in India was below expectations.  Further, opportunities 
are directly influenced by government policies related to the foreseeable roll-out and integration 
of government grid and off-grid systems.  Thus, understanding the policies of the government, 
and how they manifest in electrification systems in rural and remote India, is critical.   
This chapter aims to address Research Objective 3 of this thesis: to determine the interaction 
between India’s electrification paradigms and the opportunities for the private sector.  It 
examines the market opportunities for the private sector to engage in off-grid electrification of 
BoP consumers in India, via two research questions.   
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The first Research Question asks: What is the current scenario of electrification and energy 
access provided by Indian central and state governments?  This examination focusses on grid-
dominated policy efforts and an analysis of its expansion status as at November 2016.  To assist 
in this examination, two states with vastly different energy development stories, Maharashtra 
and Odisha, are investigated, alongside a national policy analysis.  Both states have unique 
histories of electrification which influences their current development and electricity status. 
The chapter then turns to the second Research Question: What is the role and extent of off-grid 
systems more broadly, and private sector off-grid systems specifically, in providing electricity to 
un-electrified villages and households?  Census-recorded villages that are deemed grid-
inaccessible will have off-grid solutions provided by the government (Mukherjee, 2014).  To 
understand the extent of off-grid systems, a situation analysis of off-grid operations in 
Maharashtra and Odisha is then undertaken using a number of document data sources. This 
analysis shows that government agencies dominate the off-grid sector, with a handful of projects 
organised by Non-Government Organizations (NGOs).  No purely-private sector operations 
were observed.   
Drawing on academic and other literature, the chapter then describes the potential role of off-
grid systems by the private sector (including NGOs) as part of the energy mix in India, with a 
particular emphasis on opportunities, threats and motivations. Some localities not recorded on 
the census may not receive government-led electrification programs and will be a good fit for 
systems from the private sector, although this seems to occur in an ad-hoc manner.  However, 
the main opportunities for the private sector arise from the poor reliability of the grid and the 
subsequent trust deficit (Reiner & Ramaswami, 2016) this creates. 
The chapter concludes with a discussion of the future role and integration of grid and off-grid 
systems in India, and recommendations on how policy can support this. In so doing, it aims to 
contribute to the optimisation of government and private sector investment in the electricity 
distribution.  The chapter will be useful in informing policy decisions of governments and 
regulatory bodies, and private sector business decisions. 
5.2 METHODOLOGY 
5.2.1 Phase 1: Document data and literature review 
The methodology comprises two phases which are interlinked throughout the chapter.  The first 
phase relies on document data and literature as the primary information sources.   As grid 
electrification is a high political priority of central and state governments, the progress of village 
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electrification is publically reported online and via a dedicated mobile application (GARV, 2016).  
Although there is anecdotal evidence that discrepancies exist between the government’s count 
of electrified villages and actual electricity available in villages, the government’s online 
monitoring provides a useful (and the only comprehensive) barometer of electrification 
development.  Using these services, the progress of village electrification was examined in 
November 2016, with data on the number and types of villages electrified cross-checked against 
policy announcements and contextual information available in grey and academic literature.   
A review was undertaken of historical literature discussing the electricity sector development of 
two Indian states, chosen for their contrasting nature.  Maharashtra, a highly-industrialised state 
on the western side of India, has high rates of electrification, although some regions still have 
low household electricity connection levels.   Odisha, in eastern India, has lower levels of 
development and has a high number villages that remain unelectrified.  Further information on 
development indicators is presented later in this chapter (Table 5.3). 
After establishing the extent of grid systems and energy development trajectories, the 
methodology turns to an analysis of the role and extent of off-grid systems more broadly in 
providing electricity to unelectrified villages and households.  To understand the extent of off-
grid systems in Maharashtra and Odisha, a list was compiled based on a number of sources. 
Operations identified in Prayas Energy Group (2014)’s Distributed Renewable Energy (DRE) 
map were analysed to provide some insight on off-grid penetration in Maharashtra and Odisha.  
In acknowledging that this data source was not current, the compiled list also sought information 
directly from known private sector operators such as Gram Oorja.  The analysis also 
incorporated information on off-grid operations from state nodal agencies, Maharashtra Energy 
Development Agency (MEDA) and Odisha Renewable Energy Development Agency (OREDA).  
While these sources do not comprehensively document every off-grid operation in Maharashtra 
and Odisha, in the absence of a central registry they do provide an invaluable data set to allow 
an understanding of the nature and extent of off-grid operations in these two states.  
For identified private sector operations, analysis included business models and partnerships 
with other organisations such as NGOs.  Consideration of geographic characteristics was 
obtained from location searches on Google Maps, allowing some commentary on remoteness 
and the extent to which locations with off-grid operations were within, or adjacent to forest 
reserves or wildlife sanctuaries.  Using census information, locations were checked to determine 
their status as a census village, which would in turn indicate that they were part of the 
Government’s electrification plans. 
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A further literature review, drawing on academic and other literature, then describes the potential 
role of off-grid systems by the private sector as part of the energy mix in India, with a particular 
emphasis on opportunities, threats and motivations. 
5.2.2 Phase 2: Interviews of key institutional stakeholders 
Personal interviews were undertaken with key institutional stakeholders to verify and validate 
the findings obtained from the analysis of document data and literature undertaken in Phase 1.  
A total of ten interviews were undertaken, selected to provide a diversity of perspectives from 
key institutional stakeholders. The outcomes of these interviews guided the verification of 
information gained from the document data and detailed in subsequent sections of this chapter.  
Where the interview data directly contributed to an understanding or an additional commentary, 
the interview data is referred to directly as personal communication.   
For information on the status of government-led electrification in India, interviews with 
representatives of six government agencies and ministries were undertaken.  In Maharashtra, 
representatives of MEDA and Maharashtra State Electricity Distribution Company (MSEDCL), 
were interviewed.  In Odisha, representatives of OREDA were interviewed, along with the 
Odisha Electricity Regulatory Commission (OERC) and the state grid transmission company, 
GRIDCO.  Finally, the views of the central government were accessed through an interview with 
a senior representative of the Ministry of New and Renewable Energy (MNRE) in Delhi.   
Two NGOs were interviewed for the study.  The views of Prayas Energy Group were highly 
relevant to the research objectives, as the group plays a key role as an energy sector watch-
dog organisation focussing on government policy and implementation. Yuva Vikas gave an NGO 
perspective on the electrification situation in Odisha.   Customised Energy Solutions, a firm that 
provides consultancy advice to private sector off-grid operators, provided additional overviews 
of the sector.  India’s off-grid energy industry member association, the Clean Energy Action 
Network (CLEAN) provided some important industry-wide perspectives. Finally, academic 
perspectives were sought from professors active in electrification studies at three Indian 
institutions: Indian Institute of Technology (IIT) Bombay, Xavier Institute of Management 
Bhubaneswar (XIMB) and The Energy and Resources Institute (TERI).   
Interviews were typically 60 to 90 minutes in duration, and all were face-to-face meetings 
conducted in English in the participants’ offices in India in the period 20-31 March 2017.  Table 
2.2 contains the full details of these interviews. Interviews were recorded using digital recording 
devices and stored on secured storage drives.  Field notes were also taken to supplement the 
recordings. 
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Table 5.1 Details of the interviews conducted 
Institution 
type 
Organisation name 
Interview 
date 
Interviewee(s) Location 
Government 
ministries, 
corporations 
and agencies 
Maharashtra State Electricity 
Distribution Company Limited 
(MSEDCL) 
20 March 
2017 
Executive Engineer 
– Rural Division  
Kalyan, 
Maharashtra 
Maharashtra Energy 
Development Agency (MEDA) 
23 March 
2017 
General Manager 
Rural Electrification 
Pune, 
Maharashtra 
Odisha Electricity Regulatory 
Commission (OERC) 
27 March 
2017 
Director Bhubaneswar, 
Odisha 
Orissa Renewable Energy 
Development Agency 
(OREDA) 
28 March 
2017 
 Director (Projects) Bhubaneswar, 
Odisha 
Grid Corporation of Odisha 
(GRIDCO) 
28 March 
2017 
Director  Bhubaneswar, 
Odisha 
Ministry of New and 
Renewable Energy (MNRE) 
30 March 
2017 
Director Delhi 
NGOs 
Prayas Energy Group 26 March 
2017 
Senior Research 
Associate 
Pune, 
Maharashtra 
Yuva Vikas 30 March 
2017 
Co-Founder Bhubaneswar, 
Odisha 
Specialist 
industry 
consultant 
Customised Energy Solutions 
 
21 March 
2017 
President and 
senior managers 
Pune, 
Maharashtra 
Industry 
association 
Clean Energy Action Network 
(CLEAN) 
27 February 
2017 
Chief Executive 
Officer 
Delhi (via 
Skype) 
Academic 
institutions 
Indian Institute of Technology 
(IIT) Bombay 
30 March 
2017 
Assistant Professor 
- energy  
Mumbai, 
Maharashtra 
Xavier Institute of Management 
Bhubaneswar 
27 March 
2017 
Senior Professor - 
energy  
Bhubaneswar, 
Odisha 
The Energy and Resources 
Institute (TERI) 
31 March 
2017 
Associate Director Delhi 
 
Appendix 2 shows the ethical clearance documentation approved for these interviews (and the 
semi-structured interview approach of the following Chapter).  The research design was cleared 
in accordance with the ethical review guidelines and processes of The University of Queensland 
(UQ). These guidelines are endorsed by the University's principal human ethics committee, the 
Human Experimentation Ethical Review Committee, and comply with Australia’s National 
Statement on Ethical Conduct in Human Research. 
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5.3 STATUS OF GRID ELECTRIFICATION  
5.3.1 Indian government approach to electrification 
The Rural Electrification Policy (Government of India, 2006) embeds the electricity grid as the 
preferred, and dominant mode of delivering electricity to cities, towns, villages and industries in 
India.  At a national level, the grid now extends across all geographies of India (see Figure A3.1, 
Appendix 3), whilst at a localized level the grid is rapidly closing gaps in the transmission 
networks to most locations in the country (GARV, 2016).  The basis for energy access policies 
stems from the Electricity Act (Government of India, 2003), where both state and central 
governments are jointly tasked with providing access to electricity to all areas of India, including 
villages and hamlets.  This co-governance approach contributes to the fragmented and 
bureaucratic nature of the Indian power sector (Urpelainen, 2014).   
Until 2015, the primary political initiative to achieve electrification was the Rajiv Gandhi Grameen 
Vidyutikaran Yojana (RGGVY) which commenced in 2005 by the Ministry of Power (Urpelainen, 
2014).  The RGGVY is now included as the grid connection program of the Deen Dayal 
Upadhyaya Gram Jyoti Yojana (DDUGJY) – a wider-ranging electrification plan incorporating 
both grid and off-grid solutions.  This scheme has the ultimate aim of providing electricity to all 
census-recorded villages in India (DDUGJY, 2016). The progress of DDUGJY village 
electrification is an important political platform of the current central government, and is 
publically reported online and via a dedicated mobile application (GARV, 2016).  Although there 
is anecdotal evidence that discrepancies exist between GARV’s count of electrified villages and 
actual electricity available in villages (Bansal, 2016), the government’s online monitoring 
provides a useful barometer of electrification development. 
Progress to provide electricity to all villages in India was given renewed focus in August 2015, 
when the Indian Prime Minister, Narendra Modi, declared that all unelectrified villages would be 
electrified in 1000 days (GARV, 2016).  Furthermore, the government is committed to 100% 
household connections (through a “24×7 Power For All” initiative) by 2019 (Press Trust of India, 
2015).  These aggressive targets involved increased monitoring and assessment by the 
government’s Rural Electrification Corporation (REC).  Implementation of electrification stages 
alternates between state and central governments.   Individual state governments are 
responsible for finalising the list of unelectrified villages, with the REC then undertaking technical 
appraisals of projects and providing financial grants.  Execution of the works, including 
appointing contractors and reporting progress, is the responsibility of the states’ electricity 
distribution companies.  Continued monitoring is then undertaken by the REC (GARV, 2016). 
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Following the declaration in August 2015, 18,452 villages across India were identified as 
‘unelectrified’, using locality information from the 2011 census.  The census uses the term 
‘revenue village’ – such locations have clearly demarcated geographic boundaries and may 
include isolated hamlets not connected to the main population centre.  The majority of these 
unelectrified villages were located in remote or inaccessible areas.  Progress in electrifying these 
villages is keenly monitored and publically reported. India’s Rural Electrification Policy 
(Government of India, 2006) defines the conditions under which a village is deemed to be 
electrified: 
 Electricity infrastructure such as distribution lines are provided in the inhabited locality as 
well as in a minimum of one Dalit Basti (hamlet). 
 Electricity is provided to public places such as schools, health and community centres. 
 At least 10% of the total number of households in the village are electrified. 
This definition, with its low thresholds of connectivity, means that reported progress on village 
electrification does not provide a reliable indication of electrification at a household level.  As at 
November 2016, of the 10,738 villages electrified since August 2015, only 9% have 100% of 
households connected (GARV, 2016).  The progress of electrification efforts of the government 
of India (as at 8 November 2016), including the mix of grid and off-grid systems to achieve the 
electrifications, are shown in Table 5.2.   
Table 5.2 Electrification progress (as at 8 November 2016)  
(Source: GARV, 2016) 
 Planned Actual electrified  
Grid 14182 9165
*# 
* Of these, 5294 villages have a Distributed Transformer installed for 100% household connection 
# Only 928 villages have connections to 100% of households 
Off-grid (DDUGJY) 3550 965 
State plan (direct state responsibility 
outside DDUGJY) 720 
608 
TOTAL 18452^ 10738 
^  642 of these villages were found to be uninhabited 
 
Of the 18,452 villages on the 2015 electrification list, 6932 were in areas affected by the activities 
of insurgents - left-wing extremists, known as “Naxal”.  In these areas, the penetration of 
government infrastructure and services is substantially reduced.  As at 8 November 2016, 3776 
of these villages had been electrified, and 3156 remain unelectrified (GARV, 2016).  Thus 45% 
of India’s unelectrified villages are in Naxal-affected areas (Figure A3.2, Appendix 3 presents a 
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recent map of Naxal-affected areas in India).  Given the difficulties of government engagement 
in Naxal areas, the ability for the government to coordinate delivery of electricity infrastructure 
is likely to be reduced.   
There are strong political drivers for the Indian government’s preference for grid electricity as a 
national development tool.  Some communities may have a perception that a centralised grid 
supply is superior, as it can provide larger quantities of power, especially for productive use, and 
is available at subsidised tariffs (Palit & Bandyopadhyay, 2016).  Urpelainen (2014) recounts a 
case study of an island community in West Bengal, where the local government was resolute in 
its desire for the community to be connected to India’s main grid, despite significant investments 
in off-grid infrastructure.  The higher capacity of grid electricity represents a higher aspirational 
promise from political parties to voters.  Indeed, Pearce & Webb (1987) argue that governments 
may view electrification as a key demonstration to rural voters that the central government is 
concerned about their welfare.  In this context, electrification programs may be an important 
component of counter-insurgency efforts (Pearce & Webb, 1987).   
5.3.2 Historical electricity reforms in Maharashtra and Odisha 
Translation of these electrification efforts at a national level to manifestations in India’s 29 states 
and seven union territories involves consideration of the overlaps and synergies with state 
policies, as well as historic legacies of infrastructure development and power struggles in often 
challenging political environments.  The resultant electrification rates vary sharply across India’s 
states, particularly between the states of Maharashtra and Odisha, at either extreme of India’s 
economic spectrum.  Access to energy is an important part of development, and in particular 
rural development, enabling direct, indirect and dynamic effects such as improvements in 
education, health and gender equality (as discussed in Chapter 3 of this thesis).  This is certainly 
evident in Maharashtra, which enjoys high levels of economic development and high village 
electrification rates.  Odisha has historically low development and lower levels of electrification, 
although recent improvements have been encouraging.  As Table 5.3 illustrates, there are 
significant differences between the two states on a wide range of development metrics such as 
economic production, sectoral linkages and urbanization.  Understanding the historical 
development of electricity and infrastructure in both states is the subject of the next sections, 
giving an insight into how policies have translated into electricity access and, ultimately, 
improvements in living standards. 
The structure of the electricity sector in both Maharashtra and Odisha is comprised of both public 
and private sector endeavours, but each state has taken vastly different historic development 
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pathways. Traditionally, the generation, transmission and distribution of electricity, particularly 
in developing countries, was via state-owned, vertically-integrated monopolies (Sovacool, 
2013).  Shifts have occurred at various stages to more anti-regulation thinking, brought about 
by inefficient utility organizations and suboptimal use of public money in service provisions 
(Sovacool, 2013).  In both Maharashtra and Odisha, the government plays a key role in 
electricity regulation through the respective state regulatory commissions, setting minimum 
service standards and providing cross-subsidization.  
Table 5.3 Key state statistics for Maharashtra and Odisha 
 Maharashtra Odisha 
Area (km2) 307,713 155,820 
Population 112,374,333 41,974,218  
Population density (per km2) 370 269 
Proportion of population below 
poverty line 
17.35% 32.59% 
Urban/rural split 45% / 55% 17% / 83% 
Human Development Index 0.572 0.442 
Gross State Domestic Product 
(GSDP) 2015-16 
₹16.6 lakh crore  
(US$300 billion) 
₹348,107 crore  
(US$52 billion) 
GDP per capita 2015-16 ₹147,939 (US$2,300) ₹60,800 (US$900) 
Literacy rate 83% 73% 
Number of towns/villages 378 / 43,711 138 / 51,349 
Main economic sectors Agriculture, textiles, sugar, 
pharmaceuticals, chemicals, 
electronics, automobiles, 
engineering, food processing 
Agriculture, manufacturing; 
mining (coal, iron ore, bauxite) 
and quarrying 
Household electrification rate 90.0% (rural)  
95.1% (urban)  
83.8% (rural)  
94.3% (urban) 
Unelectrified villages (as at 15 
Nov 2016)  
0 1309 
Data sources: Census (2011); IIPS (2016); GARV (2016); RBI (2016); NITI (2016); IAMR (2011). 
Maharashtra 
Maharashtra’s electrification progress has been a direct result of the state’s development 
strategies – most notably a very strong focus on the agricultural sector development.  The extent 
of the grid stems from activities undertaken by the state government over four decades, with 
political power in rural areas reinforcing the geographic distribution of electrification programs. 
Since the state’s formation in 1960, Maharashtra has been a collection of markets where private 
and public sector electricity systems have co-existed, separated mostly along geographic lines.  
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These factors are interlinked and make Maharashtra a compelling and unique case study of the 
public and private sector roles in electrification. The following historical discussion is based on 
Chapter 3 of Kale (2014), unless noted otherwise.  Verification of this history was also sought 
from interviews with MEDA and MSEDCL.   
Electricity arrived in the state’s capital, Bombay (now known as Mumbai) in the 1880s, generated 
by the private sector and used mainly for lighting of public and commercial spaces. In the early 
20th century, electricity use expanded dramatically, allowing, and driven by, the growth of India’s 
largest industrial economy centred around Mumbai.  Tata Electric Companies’ hydroelectric 
power generation and distribution was first to develop the market, and was joined by Bombay 
Electric Supply and Transport Company (BEST), mostly in a distribution capacity.  Competitive 
tension between these two firms eventually led to a duopolistic agreement, with Tata supplying 
electricity to large factories and BEST supplying all other customers. BEST eventually became 
a corporation of the municipal government. Power supply expansion into Mumbai’s suburbs was 
spearheaded by another firm, Bombay Suburban Electric Supply (BSES).  
At the time of India’s independence in 1947, the landscape of electricity distribution in 
Maharashtra consisted of three private sector operators in the Mumbai area, and smaller private 
sector firms in the state’s larger cities and towns, with no power extending into rural areas.  At 
the time of Maharashtra’s formation in 1960, the Maharashtra State Electricity Board (MSEB) 
was formed to increase state-wide delivery of electricity.  Expansion of the grid systems to rural 
areas was difficult for MSEB as the profitable Mumbai supply was completely separate and not 
able to subsidise rural electrification.  As a result, MSEB took over the private sector distribution 
companies in all areas of the state except Mumbai and surrounds.   Strong vested interests and 
the vertical integration of the Mumbai firms (especially Tata, deemed to be of national economic 
importance), excluded their consideration from nationalisation as part of MSEB.  Private sector 
generation was also looked on favourably by lenders such as the World Bank, allowing the 
Mumbai operators to increase capacity.  
Since Maharashtra’s statehood, the development pathway of the state was identified as being 
via the agricultural and industrial sectors, in a dynamic of mutual support.    Electrification was 
the main infrastructure manifestation to achieve the agricultural development desired.  The focus 
was not only on generation, but rural distribution and electrified pumps.  The 1970s saw a large 
growth in electricity consumption by farmers, but also saw rural electrification become 
increasingly part of electioneering and associated political promises. Also in the 1970s, MSEB 
changed its agricultural sector tariff regime from a consumption basis to a flat rate based on the 
horsepower of the irrigation pump.  This in effect skewed the sector as it benefited more farmers 
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whose crops needed heavier irrigation – particularly sugar cane. The cane-growing community, 
as significant beneficiaries, developed into a strong political power base.   The support and 
influence of the rural areas, particularly through caste support for the ruling Congress Party, 
guided the electrification efforts of MSEB. 
Maharashtra created the Maharashtra Energy Development Agency (MEDA) in 1985 to develop 
the state’s renewable energy capability and energy conservation efforts (MEDA 2017). MEDA 
works as a state nodal agency in line with Central Government policy, via the Ministry of New 
and Renewable Energy (MNRE).  MEDA has evolved from an original focus on of-grid systems 
in rural areas, to now being significantly involved in grid-connected renewable energy.  
Approximately 17% of Maharashtra’s total installed capacity is from renewable energy, primarily 
wind (Rao et al., 2014), with bargasse biofuel from the sugar industry also playing a significant 
role in remote areas.  A discussion of MEDA’s role in off-grid power in Maharashtra is included 
later in this chapter. 
The market reforms that swept through India’s electricity sector in 1990s had limited influence 
in Maharashtra - the political power of the rural areas meant that such reforms received little 
support.  Also, the intricate network of cross-subsidies and electricity allocations was too 
imbedded to dismantle.  The government instead went about inviting the private sector to build 
new generation capacity, whilst leaving the distribution companies in their status quo. In 1999, 
the Maharashtra Electricity Regulatory Commission (MERC) was created, improving 
transparency and regulatory compliance.   
In 2005, MSEB was split up into separate generation, transmission and distribution companies.  
Distribution of electricity to consumers to regional and rural areas of Maharashtra is still 
undertaken by the government via MSEDCL.  However, in some areas of the state, electricity 
distribution has been outsourced to private sector firms via distribution franchise arrangements 
(Palit & Bandyopadhyay, 2016).  Maharashtra was the first state in India to implement this type 
of arrangement, to stem high distribution losses.  The initial test location was the Bhiwandi area, 
where Torrent Power commenced operations under contract to MSEDCL.  Torrent replaced 
more than 80% of the old electricity meters with new electronic meters, and managed to reduced 
Aggregate Technical and Commercial (AT&C) losses from 58% in 2006-07 to 18.5% in 2010-11 
(Mukherjee,  2014).  Since then, the success of the franchise model has prompted MSEDCL to 
offer new agreements in a number of other localities. 
The current composition of Maharashtra’s power sector is detailed in Table 5.4.  Although some 
areas of Maharashtra have lower electrification rates than others, the state-wide household 
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electrification rate is still quite high –  90.0% in rural areas (IIPS, 2016) – and 100% of census 
villages are considered electrified.   
 
Table 5.4 Companies and utilities involved in the grid electricity supply chain, electricity regulation, and state off-
grid systems in Maharashtra  
Generation  Maharashtra State Power Generation Company (also known as Mahanirmiti or 
Mahagenco) 
Independent power producers 
Central Government generators  
Mumbai generators * 
Transmission  Maharashtra State Power Transmission Company (also known as Mahapareshan or 
Mahatransco) 
Distribution  
 
Tata (Mumbai) * 
Reliance (Mumbai) * 
BEST (Mumbai) * 
Maharashtra State Electricity Distribution Company (MSEDCL) (also known as 
Mahavitaram or Mahadiscom) (outside Mumbai) 
Regulation Maharashtra Electricity Regulatory Commission (MERC) 
Renewables 
and off-grid 
Maharashtra Energy Development Agency (MEDA) 
* private sector operators 
 
Odisha 
In contrast to Maharashtra, the lagging electrification status of Odisha, and the state’s 
subsequent socio-economic predicament, is largely a result of oft-repeated development 
policies.  The following historical discussion is based on Chapter 4 of Kale (2014) and was 
updated by interviews with OREDA, OERC and GRIDCO.  Broad overviews of the sector were 
also supplied via interviews with senior energy sector academics at XIMB. 
From the 1960s, the state government has espoused that Odisha is on the cusp of a 
transformational industrialisation that has never truly been realised.  In 1993, the Odisha 
government started the process of restructuring and privatising the electricity system.  Kale 
espouses that the low electricity access by rural and agricultural consumers allowed privatisation 
to occur (contrasting to other states such as Andra Pradesh where privatisation moves where 
blocked due to the concerns of rural consumers).  In many respects the push for rural 
electrification in Odisha has largely been a recent phenomenon, driven through a top-down 
approach from the central government’s policies and programs since 2005, as described in the 
earlier sections of this chapter. 
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Odisha’s repeated development paradigm has been termed by Kale as “extractive 
industrialisation”.  Given the state’s extensive natural resources, including aluminium and coal, 
infrastructure development has been focussed on servicing industrial consumption.  Following 
the nationalisation of the electricity sector in the 1940s and ’50s, public utilities were created 
across India to address the shortcomings of colonial-era private sector operators, who had 
largely bypassed electrification of rural and remote areas.  However, in Odisha, then known as 
Orissa, the newly created Orissa State Electricity Board (OSEB) commissioned large 
hydroelectric programs to supply industrial projects.  Little surplus energy was available for rural 
consumers or the agriculture sector.  This reflected the government’s belief that Odisha was 
“destined to be the most industrially advanced state in India” (Kale, 2014, p. 116).  In 1960, 89% 
of the state’s energy was consumed by industrial customers, with just 0.14% for irrigation.  This 
trend continued in the 1970s, when even as 92% of the state’s population lived in villages, only 
4% were electrified.  Despite 40% of Odisha’s population belonging to a historically-
disadvantaged Scheduled Caste or Scheduled Tribe, no strong agrarian political mobilisation 
formed, primarily due to a fragmented cultural landscape across the state.   
With political power resting in urban areas, the agrarian development paradigms in other states 
were not pursued in Odisha, with the state’s infrastructure program instead focussed on 
industrial and mining development.  The electricity sector continued to pay little attention to grid 
extension to rural areas for agricultural use.  In the early 1990s, farmers consumed only 3.8% 
of state electricity, compared with the national average of over 30%.  Even with the focus on 
industrial and mining project support, large scale industrialisation did not occur.   Electricity 
supply issues have been reported as one of the primary reasons why new industrial and mining 
projects did not occur, although project financing and government instability may have also 
contributed.   
Thus, in the 1990s, Odisha found itself in a situation of a failing energy sector, a population still 
largely in an agrarian state, and severe constraints on the government budget.  The state had a 
continued belief that the undeveloped natural resources could be developed by the private 
sector, who had shown renewed investment interest.  New coal mining projects and coal fired 
power stations proceeded in the state.  Progress on a centralised grid for India, and the state’s 
abundant coal reserves, led to the state’s aspiration to be the power source for the economic 
growth of the whole of India.  The Odisha government encouraged investment in generation by 
the private sector, with transmission and distribution remaining with OSEB.   
Odisha’s policies reflected the global consensus of the 1990s: capital stretched governments 
should turn to the private sector for power generation, and eventually, distribution.  The World 
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Bank subsequently imposed conditions on lending for large generation projects, including some 
of Odisha’s large hydroelectric projects of the 1990s.  These included unbundling generation, 
transmission and distribution, privatising generation and distribution, and facilitating 
environmental reforms.  The Odisha government followed this trend, firstly by selling OSEB’s 
generation assets.   In April 1996, OSEB was dismantled. In its place, the Odisha Electricity 
Regulatory Commission (OERC) was established, along with the Grid Corporation of Odisha 
(GRIDCO), a Public Sector Utility (PSU) responsible for transmission, and the Odisha 
Hydroelectric Power Corporation (OHPC).  In 2013, Green Energy Development Corporation of 
Odisha Limited (GEDCOL) was established as a subsidiary of OHPC to develop large-scale 
renewable electricity generation connected to the grid.  
In the distribution sector, separate companies (CESU, WESCO, NESCO, SOUTHCO – see 
Table 5.5) were created for the four geographic zones of the state, which were subsequently 
went through a privatization process.  Significantly, the rural electrification division of OSEB was 
disbanded.  In 1997 the government initiated privatisation of 51% of all four distribution 
companies.  BSES diversified from Mumbai by acquiring ownership of Odisha’s western, 
northern and southern distribution companies – all regions with few residential or agricultural 
customers.  BSES subsequently became part of Reliance Energy Limited in 2003.  In 
subsequent years, tensions were evident between Reliance and the government, which 
frequently accused Reliance of inadequate investment in distribution infrastructure and a failure 
to lower AT&C losses.  This is despite the fact that between 2005-06 and 2013-14, the 
distribution losses of the Reliance-controlled distribution companies reduced from 44% to 33% 
(Mohanty, 2015).  These tensions culminated in the OERC revoking the distribution licences of 
the three Reliance-controlled companies in 2015.  OERC has vested management of WESCO, 
NESCO and SOUTHCO to the state transmission company, GRIDCO (pers. comm., OERC, 27 
March 2017). 
A similar failure of privatisation occurred in the central region, where ownership of CESCO was 
awarded to AES in 1999, and subsequently abandoned in 2001, citing regulatory and policy 
difficulties.  CESCO then reverted to 100% state ownership, and changed its name to Central 
Electricity Supply Utility of Odisha (CESU). In 2012, CESU outsourced 14 of its 20 divisions to 
three private sector firms through an input-based franchise model.  This was to break the vicious 
cycle of high billing losses and high AT&C losses (CESU, 2012).  The three franchisees have 
achieved solid improvements in a number of key metrics, but have struggled to be profitable 
over their five-year contract terms (pers. comm., OERC, 27 March 2017).  
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Table 5.5 details the current operations of the power sector in Odisha.  While Kale described 
the electrification development of the state as a “radical experiment” in privatisation, recent 
developments would lead to the conclusion that the experiment has failed. The instability in the 
power sector in Odisha, particularly in distribution, has had ramifications for rural electrification.   
Odisha’s electrification progress continues to languish, with household electrification rate is 
83.8% in rural areas – one of the lowest in the country. It also clear that lower electricity access, 
as a crucial input, has contributed to the development situation in Odisha.   
Table 5.5 Companies and utilities involved in the grid electricity supply chain, electricity regulation, and state off-
grid systems in Odisha  
Generation  Odisha Power Generation Corporation Limited (OPGC) 
Odisha Hydro Power Corporation (OHPC) 
- Green Energy Development Corporation of Odisha Limited (GEDCOL) 
Independent power producers * 
Central Government generators  
Transmission  Grid Corporation of Odisha (GRIDCO) 
Odisha Power Transmission Company Limited (OPTCL) 
Distribution  
 
Central Electricity Supply Utility of Odisha (CESU) 
Western Electricity Supply Company of Odisha (WESCO)  
North Eastern Electricity Supply Company of Odisha (NESCO)  
Southern Electricity Supply Company of Odisha (SOUTHCO) 
Regulation Odisha Electricity Regulatory Commission (OERC) 
Renewables 
and off-grid  
Odisha Renewable Energy Development Agency (OREDA) 
* private sector operators 
5.3.3 Affordability and reliability issues for consumers 
The tariffs for electricity distribution in both Maharashtra and Odisha are set by the respective 
regulatory commissions.  Tariffs for 2016 from MSEDCL and the electricity distribution 
companies in Odisha are shown in Table 5.66.  Below Poverty Line (BPL) consumers are 
charged the lowest rate, with domestic consumers then having a sliding scale of pricing 
according to the kilowatt-hours consumed.  Tariffs include a fixed monthly access charge 
(regardless of whether electricity is consumed and/or available) and a rate per kilowatt-hour 
consumed.  These low tariffs for domestic consumption generally require subsidisation by 
                                              
6 Distribution companies in Mumbai have similar tariffs to MSEDCL, also set by MERC. 
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industrial consumers, who pay significantly more. Revenue from agricultural pump sets in rural 
areas is typically in the form of a flat-rate, unmetered fee based on the horsepower of the pump 
(Harish et al., 2014).    
The revenues from all customers of distributed electricity should be enough to support the entire 
supply chain of generation, transmission and distribution.  In practice, in some Indian states, 
more than 35% of the volume of power purchased by a distribution utility is frequently 
unaccounted for (Mukherjee, 2014).  These AT&C losses can be attributed to poor operational 
efficiency and obsolete network equipment, and are tolerated by a bureaucracy that does not 
face commercial pressures (Mukherjee, 2014).  In addition, estimates are that one-third of 
domestic customers engage in electricity theft through meter modifications or transmission line 
tampering (Mukherjee, 2014).  
Table 5.6 Tariffs to BPL and low consumption households, rural Maharashtra and Orissa 
(Source: MERC (a); OERC (b)) 
 MSEDCL retail tariff 2016 (a) CESU, SOUTHCO, WESCO, 
NESCO retail tariffs 2016 (b) 
 Fixed 
(₹/connection/
month) 
Energy 
charge  
(₹/kWh) 
Fixed 
(₹/connection/
month) 
Energy charge  
(₹/ kWh) 
Below Poverty Line (BPL) 
 0-30 kWh 
10 0.87 80 (c) None – fixed 
charge only 
Low consumption 
 0-100 kWh MSEDCL 
 0-50 kWh Odisha 
50 (single 
phase) 
3.76 20 for each kW 
consumed 
2.50 
(a) Set by MERC retail supply tariff, 1 July 2016: https://www.merc.gov.in/  
(b) Set by OERC retail supply tariff, 1 April 2016: www.southcoodisha.com/tend/TARIFF_NOTIFICATION.pdf 
(c) Kutir Jyoti scheme applicable to tribal beneficiaries with annual income below ₹27,000 
 
Indian households’ level of satisfaction with their electricity situation has been shown to be 
strongly correlated to the quality of their electricity connection (Aklin et al., 2016).  Historically, 
there was insufficient capacity in the electricity supply chain to meet demand, resulting in a 
shortfall in peak power.  However, recently, India has moved to a power surplus scenario (IEA, 
2016).  Despite this, load shedding is still implemented by distribution companies in areas with 
high collection losses, where not supplying power is more economical than supplying power and 
not recovering costs (Palit & Bandyopadhyay, 2016).  Rural areas face disproportionate load 
shedding due to their high transmission losses and dominance of agricultural pump sets, which 
incur financial losses (Harish et al., 2014). Maharashtra is one of the few states with a formal 
load shedding protocol, where the distribution collection losses influence the number of hours 
of load shed per day (Kale, 2014).  For consumers, load shedding directly reduces the reliability 
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of electricity and reduces the corresponding willingness to pay for electricity, creating a negative 
feedback loop. 
This leads to poor quality and reliability of electricity supply, particularly in rural and remote parts 
of India (Harish et al., 2014).  Grid electricity in high load-shed areas can struggle to be reliably 
provided for six hours each day (Udupa et al., 2011), and anecdotal evidence suggests similar 
outage periods for remote areas of Odisha (pers. comm., XIMB, 27 March 2017). In some states, 
such as rural Bihar, Oda & Tsujita (2011) report that electricity was on average available only 
1.3 hours per day.   
Urpelainen (2014) found that in two recently connected villages in Uttar Pradesh, the poor state 
of power supply struggled to provide basic lighting at night.  This can be attributed to selective 
load shedding at night, when urban demand is high (Urpelainen, 2014).   This situation leads to 
the phenomenon of de-electrification, where villages that were once considered electrified have 
become un-electrified due to high load shedding and inoperative distribution infrastructure (Palit 
& Bandyopadhyay, 2016).  In some cases, such villages eventually re-enter the list of villages 
to be electrified under the DDUGJY. 
Thus, there is a need to go beyond the current government electrification performance indicators 
of village and household connectivity (Aklin et al., 2016).  The shortcomings in the quality of 
electricity supply, and, ultimately consumer satisfaction and associated livelihood 
improvements, create opportunities for alternative electricity supply systems. 
5.3.4 Summary 
This section has shown the current scenario of electrification and energy access provided by 
Indian central and state governments.  The dominance of grid electrification as the primary 
means of energy access is accompanied by some caveats.  Firstly, the poor reliability of the grid 
remains a serious issue which disproportionately affects rural and remote areas.  Secondly, 
electrification efforts are focussed on achieving village targets that may come at the expense of 
focussing on household connectivity.  Also, habitations and other non-census localities may 
miss out on grid connectivity all together. 
In the comparative case studies of Maharashtra and Odisha, the inextricably-linked factors of 
geography, development and electrification result in two very different scenarios.  In 
Maharashtra, electrification has been used as a development tool that has allowed steady 
improvements in both aspects.  In Odisha, however, development and electrification have both 
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languished, and recent failure of the electricity distribution’s privatisation draws focus away from 
the pressing needs to provide energy access to remote and rural communities.   
5.4 OFF-GRID ELECTRIFICATION  
This section turns to the answering the second Research Question: What is the role and extent 
of off-grid systems more broadly, and private sector off-grid systems specifically, in providing 
electricity to un-electrified villages and households?  Firstly, this section discusses the key 
political, locational and economic considerations for off-grid systems in India. Off-grid systems 
are an important, but perhaps understated, part of the electrification paradigm.  Given the 
government’s policies of grid connections as the preferred means of electrification, those 
census-recorded villages that are deemed grid-inaccessible will have off-grid solutions provided 
by the state (Mukherjee, 2014; The Financial Express, 2016). As Table 5.2 showed, of the 
18,452 villages on the 2015 electrification list, 3,550 (19%) were identified to receive off-grid 
electrification solutions (GARV, 2016). However, the locations and true extent of off-grid 
systems, installed by both the government and the private sector, is somewhat opaque.  To help 
clarify this, this section presents a situation analysis of off-grid operations in Maharashtra and 
Odisha.   
5.4.1 Key considerations 
Ultimately, the central issue of rural electrification is concerned with physicality: the challenge of 
the supply of electricity to areas with low population densities (Urpelainen, 2014).  However, as 
discussed, the predominant driver is at the policy level: all census villages can expect to receive 
government electrification connections.  Where remoteness or accessibility precludes grid 
connections (e.g. state conservation zones where transmission poles and lines are unable to be 
installed), off-grid technologies will be deployed to census villages under the DDUGJY. In 
addition, some hamlets and cast settlements may be categorised via the census as being part 
of a village or urban agglomeration, when in reality they are quite physically distinct (Debroy, 
2016).  Such localities may miss out on the government’s electrification programs entirely. For 
example, the small hamlet of Darewadi, consisting of 39 households and 220 residents, does 
not exist separately on the census registry and has no government electricity in any form.  A 
solar micro-grid system was installed by the private sector operator Gram Oorja (Gram Oorja, 
2016). In the case of this locality, the lack of a census record provides some certainty that 
government-supplied grid (or off-grid) systems will not be competing with the current installation 
in the near future.  
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Renewable energy is generally favoured for off-grid systems in remote regions, given the high 
operating costs of fossil fuels, including their transport to remote areas.  Over half of the systems 
in India use solar (photovoltaic) technology, with wind, hydro and biogas systems also popular 
(Mukherjee, 2014).  Off-grid systems can range from Distributed Renewable Energy (DRE) 
systems, such micro-grids or mini-grids, to Solar Home Systems (SHS) for individual 
households.  The systems are generally highly reliable but require regular uptake and 
maintenance (Urpelainen, 2014).  Their lower-kilowatt energy output may lead to restrictions on 
productive uses, along with issues around seasonality and storage (Urpelainen, 2014).  
Determining the cost viability of DRE systems is difficult, given the heavily subsidised nature of 
grid electricity (Cust et al., 2007).  When all energy delivery costs are considered, at a certain 
distance away from existing grid infrastructure, DRE becomes a cheaper option than grid 
expansion, due to the grid’s high infrastructure costs, and transmission, distribution and 
commercial losses, such as theft.  This distance has been calculated to be 17 km (Harish et al., 
2014), while others identified potential DRE-viable villages based on cost (Nouni et al., 2008).  
However, as the grid network continues to expand, grid infrastructure becomes ever-closer to 
non-connected locations, changing the viability dynamics. Furthermore, with grid connections 
being the dominant political paradigm, there is no evidence of detailed government optimisation 
of DRE solutions based on economic viability, limiting any cost actualisations.   
5.4.2 Situation Analysis - Off-Grid systems in Maharashtra and Odisha 
Operations identified in Prayas Energy Group (2014)’s DRE map and from selected off-grid 
operators were analysed to provide some insight on off-grid penetration in Maharashtra and 
Odisha.  The analysis also incorporated information on DRE operations from state off-grid 
agencies, MEDA and OREDA, as discussed in Section 5.2.  
Maharashtra 
MEDA’s Remote Village Electrification Scheme has delivered SHS to 343 villages and 704 
hamlets since 2005 (pers. comm., MEDA, 23 March 2017).  Under the scheme, MEDA’s 
objective has been to provide systems to all un-electrified remote census villages and hamlets, 
and provides the systems (and ongoing maintenance) free of charge to households.  The list of 
villages and hamlets to be targeted by MEDA is determined by MSEDCL, who certifies that such 
locations will not be electrified by the central grid within five years.  MEDA has been involved in 
limited micro-grid implementations in two “model villages”, but prefers SHS as a cost-effective 
way to meet electrification targets (pers. comm., MEDA, 23 March 2017). 
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Turning to the private sector’s implementation of off-grid systems in Maharashtra, the location 
data is presented in Table 5.7.  Prayas Energy Group’s map does not reveal any DRE systems 
in the state, but five systems were identified from Gram Oorja.   Four of these locations were 
able to be located on the census database, with the exception being Darewadi, as discussed in 
Section 4.5.1.  All five were locatable on Google Maps, mostly adjacent to villages in less remote 
areas (with one location adjacent to a wildlife sanctuary). Gram Oorja’s off-grid operations were 
conducted in partnership with a range of solar photovoltaic suppliers, including Bosch and 
Panasonic (Gram Oorja, 2016). 
Odisha 
The Remote Village Electrification Program administered by OREDA has been operating since 
2006. OREDA reported that up to August 2015, 1621 villages had been electrified through its 
program, mainly via SHS, with some DRE mini-grids installed in high-density villages (pers. 
comm., OREDA, 28 March 2017).  While the systems are installed at no cost to the consumer, 
tariffs are collected from households (via a village account) at ₹30/month that contribute to an 
ongoing maintenance scheme.  Remote, hilly locations, often surrounded by conservation 
zones, constitute the typical sites where the Remote Village Electrification Program is 
implemented.  Site selection is undertaken jointly by OREDA and the distribution companies. 
Notably, OREDA has a fledgling livelihood program which it is implementing in selected villages.  
This aims to create support ecosystems, to promote income-generating uses of the electricity 
provided by OREDA’s systems.   
Importantly, villages and hamlets where MEDA and OREDA have implemented off-grid systems 
are considered fully electrified by the DDUGJY and all levels of government, even though the 
electrification technology is generally limited to SHS and solar street lighting.  Overall, OREDA 
has implemented more off-grid systems than MEDA, due in part to the greater electrification 
challenge in Odisha, and also due to the large conservation and Naxal-controlled areas in the 
state.  OREDA also appears to have a more nuanced approach to off-grid electricity use through 
its livelihood program. 
Prayas Energy Group’s map showed 33 DRE operations in Odisha, with the majority operated 
by OREDA and the Odisha forestry department (Table 5.8).  The map revealed 13 of the 
systems were operated by local NGOs.  In analysing site locations on Google Maps, Odisha’s 
DRE locations were either within or adjacent to forest reserves or wildlife sanctuaries. Non-
census villages make up only two locations in the off-grid list examined.  Thus it seems that the 
private sector (including NGOs) has located off-grid systems regardless of the potential for 
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government-provided electricity (in census villages).  Interestingly, there are no sites where 
government and private systems are co-located.  This is despite the fact that MNRE, MEDA and 
OREDA all commented that they do not have a comprehensive understanding of the locations 
and types of off-grid systems provided by the private sector.  Singh (2016) further contributed 
by determining that the extent of the (present or planned) grid did not inhibit the market for off-
grid solar technologies.  The unreliability of grid electricity may be a key factor, with the perceived 
reliability of off-grid solutions creating market opportunities, even when the grid is present. 
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Source State District  
(Sub-district) 
Village 
(Alternate spelling) 
Developer Energy 
source 
Size 
(kW) 
No of 
house-
holds 
Assessment of forest area/ 
remoteness 
Census 
village? 
Prayas Energy 
Group & Gram 
Oorja 
Maharashtra Pune Darewadi Gram Oorja Solar  10 39 Not remote, not forest Non-
census 
village 
Gram Oorja Maharashtra Thane (now Palghar) Jawhar (7 tribal 
hamlets) 
Gram Oorja Solar 38 210  
(30 / 
hamlet) 
No, hamlets within city limits Yes 
Gram Oorja Maharashtra Thane (now Palghar) Jawhar (2 villages - 
Songiripada & 
Vazarepada) 
Gram Oorja Solar 6 38 No, villages within city limits Yes 
Gram Oorja Maharashtra Thane (now Palghar) Jawhar (Vanvasipada 
hamlet) 
Gram Oorja Solar 9 39 No, villages within city limits Yes 
Gram Oorja Maharashtra Nandurbar Bhamane Gram Oorja Solar & 
Micro 
hydro 
8 32 Remote, adjacent to Toranmal 
Wildlife Sanctuary 
Yes 
                    
Prayas Energy 
Group 
Odisha Mayurbhanj Bhalupani 
(Bhadupani) 
Sambandha, Mayurbhanj Biomass 
gasifier 
10 NA Gorumahisani Mountain Range Yes 
Prayas Energy 
Group 
Odisha Dhenkanal Mahishiakada 
(Mahisiakada) 
READ Foundation, 
Bhubaneshwar 
Biomass 
gasifier 
10 NA Kapilash Forest Range Yes 
Prayas Energy 
Group 
Odisha Cuttak Kandhal OPMDC, Cuttack (with 
OREDA) 
Biomass 
gasifier 
10 143 Hindol-Badaman Forest Range Yes 
Prayas Energy 
Group 
Odisha Nayagarh Jamuganda READ Foundation, 
Bhubaneshwar 
Biomass 
gasifier 
10 NA Khakkikote Forest Yes 
Prayas Energy 
Group 
Odisha Kandhamal Ganiapada 
(Ganipada) 
OREDA Solar NA NA Remote, but not in a forest Yes 
Prayas Energy 
Group 
Odisha Kalahandi Bijapada (Bijapati) Gram Vikas Micro 
hydro 
15 NA Remote, but not in a forest Yes 
Prayas Energy 
Group 
Odisha Nuapada Bhojpurighati OREDA Solar  NA NA Not remote, adjacent to main 
road 
Non-
census 
village 
Table 5.7 Analysis of off-grid (DRE) systems operating in Maharashtra and Odisha 
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Prayas Energy 
Group 
Odisha Nuapada (Komna) Palasipani OREDA Solar  NA NA Not remote, not forest Yes 
Prayas Energy 
Group 
Odisha Nuapada (Komna) Makhapathar 
(Makhapadar) 
OREDA Solar  NA NA Not remote, not forest Yes 
Prayas Energy 
Group 
Odisha Nuapada (Komna) Anupgarh OREDA Solar  NA NA Remote, but not in a forest Yes 
Prayas Energy 
Group 
Odisha Nuapada (Komna) Matiapathar 
(Matiapadar) 
OREDA Solar  NA NA Remote, but not in a forest Yes 
Prayas Energy 
Group 
Odisha Nuapada (Khariar) Salepada OREDA Solar  NA NA Not remote, not forest Yes 
Prayas Energy 
Group 
Odisha Nuapada Barkot OREDA Solar  NA NA Not remote, not forest Non-
census 
village 
Prayas Energy 
Group 
Odisha Nuapada (Komna) Majhagaon OREDA Solar  NA NA Remote, but not in a forest Yes 
Prayas Energy 
Group 
Odisha Nuapada Komna) Haluapali OREDA Solar  NA NA Remote, but not in a forest Yes 
Prayas Energy 
Group 
Odisha Nuapada (Komna) Soseng OREDA Solar  NA NA Forest Yes 
Prayas Energy 
Group 
Odisha Nuapada (Komna) Gatibeda OREDA Solar  NA NA Forest Yes 
Prayas Energy 
Group 
Odisha Nuapada (Komna) Kotrabeda OREDA Solar  NA NA Forest Yes 
Prayas Energy 
Group 
Odisha Nuapada (Komna) Deosil OREDA Solar  NA NA Forest Yes 
Prayas Energy 
Group 
Odisha Kalahandi (Thuamul 
Rampur) 
Purna Guma 
(Purunaguma) 
Gram Vikas Micro 
hydro 
13 NA Karlapat Wild Life Sanctuary Yes 
Prayas Energy 
Group 
Odisha Kalahandi (Thuamul 
Rampur) 
Katghara 
(Kathaghara) 
OREDA Solar  12 NA Remote, adjacent to forest Yes 
Prayas Energy 
Group 
Odisha Kalahandi (Thuamul 
Rampur) 
Karniber Gram Vikas Micro 
hydro 
7 NA Karlapat Wild Life Sanctuary Yes 
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Prayas Energy 
Group 
Odisha Kalahandi (Thuamul 
Rampur) 
Amthagouda 
(Amthaguda) 
Gram Vikas Micro 
hydro 
20 NA Karlapat Wild Life Sanctuary Yes 
Prayas Energy 
Group 
Odisha Kalahandi (Thuamul 
Rampur) 
Karlapat Gram Vikas Micro 
hydro 
25 NA Karlapat Wild Life Sanctuary Yes 
Prayas Energy 
Group 
Odisha Kalahandi (Thuamul 
Rampur) 
Poolingpadar 
(Polingpadar) 
OREDA Solar  11 115 Remote, adjacent to forest Yes 
Prayas Energy 
Group 
Odisha Kalahandi (Lanjigarh) Punjam Gram Vikas Micro 
hydro 
15 NA Karlapat Wild Life Sanctuary Yes 
Prayas Energy 
Group 
Odisha Nawrangpur 
(Nabarangpur) 
Siunni (Siuni) Gramodaya, Bhubaneshwar Biomass 
gasifier 
10 135 Remote, but not in a forest Yes 
Prayas Energy 
Group 
Odisha Koraput 
(Bhairabsingipur) 
Mankadiatala Forest Dept, Govt of Orissa Biomass 
gasifier 
10 84 Remote, adjacent to forest Yes 
Prayas Energy 
Group 
Odisha Koraput 
(Bhairabsingipur) 
Champapadar Forest Dept, Govt of Orissa Biomass 
gasifier 
10 78 Remote, adjacent to forest Yes 
Prayas Energy 
Group 
Odisha Koraput 
(Bhairabsingipur) 
Masipadar Forest Dept, Govt of Orissa Biomass 
gasifier 
10 85 Remote, adjacent to forest Yes 
Prayas Energy 
Group 
Odisha Koraput Lekidiguda 
(Lenkidiguda) 
Arupa Mission Research 
Foundation (AMRF), 
Bhubaneshwar 
Biomass 
gasifier 
10 NA Forest yes 
Prayas Energy 
Group 
Odisha Koraput Putsil OREDA Micro 
hydro 
13 NA Laxmipur Pottangi Range Yes 
Prayas Energy 
Group 
Odisha Koraput Naringipadar 
(Naringopodar) 
Arupa Mission Research 
Foundation (AMRF), 
Bhubaneshwar 
Biomass 
gasifier 
10&20 80 Laxmipur Pottangi Range Yes 
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5.5 ROLES AND OPPORTUNITIES FOR THE PRIVATE SECTOR IN OFF-GRID 
ELECTRIFICATION  
5.5.1 Scenarios for Remedial Secondary Infrastructure 
Based on the outcomes of the previous sections, showing the preferred paradigm of grid 
electricity, and the dominance of government programs in the off-grid space, this section distils 
the role of the private sector off-grid operators (private sector and NGOs) in the electrification of 
India.  In so doing, it seeks to develop the second part of Research Question 2, concerning the 
role and extent of private sector off-grid systems. The analysis of India’s electrification patterns 
at a national level and within Maharashtra and Odisha, has shown the delivery of off-grid 
systems by the non-government sector is limited, with almost no purely private-sector 
involvement.  Such practices are somewhat incidental in nature, operating below the official 
government system and in response to reliability issues of grid electricity, or, occasionally, to 
localities not recorded on the census.  
Despite this, grey literature and some scholars have highlighted the growing market for off-grid 
power and the important role of private sectors.  For example, The Climate Group (2015) reports 
that, based on the 2011 census, approximately 77 million households (360 million people) in 
India do not have access to grid electricity and 20 million households that do access electricity 
receive less than four hours per day.  Expanding connections to the electricity grid are likely to 
be countered by trends in urbanisation, population growth, and availability of supply (Palit & 
Bandyopadhyay, 2016).  Thus, some estimates are that there will be no significant decrease in 
the absolute number of people without electricity in India: 70-75 million households will still lack 
grid connectivity by 2024 (The Climate Group, 2015).   Thus there is a large market for new 
energy distribution, both to address infrastructure gaps but also to improve reliability and 
affordability.  
As the analysis presented in the previous section of this chapter has shown, the targets of the 
government’s rural electrification program are clear: those villages that are officially recorded on 
the census.  The government’s DGGVY initiative is focussed on delivery via grid extension, or 
when this is not feasible, off-grid solutions.  However, as discussed, the delivery of the 
government electrification programs to villages in India has not translated to acceptable levels 
of household electrification. Furthermore, the low reliability of electricity supply in some 
locations, manifesting in load shedding practices in rural areas, is also a critical issue which may 
provide opportunities outside government programs. 
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In this light, the role of private sector off-grid electrification is best described as supplementary 
in the Indian context, in what Reiner & Ramaswami (2016) term Remedial Secondary 
Infrastructure.  Both a failure in the primary delivery of electricity by the Indian government and 
an associated mistrust in the established infrastructure system creates a demand that can be 
met by secondary infrastructure.  This duplication of systems has economic and environmental 
costs, and the trust deficit generated by the failure of the primary infrastructure can be difficult 
to reclaim (Reiner & Ramaswami, 2016). Community cooperatives (Yadoo & Cruickshank, 2010) 
are often involved in the delivery of this secondary infrastructure and may be important in any 
transitions back to government primary systems. 
While the role of private sector electrification is largely supplementary, it does play an important 
role in producing innovative, community led solutions (Singh 2016).  Marquardt et al. (2016) 
elucidates that while donors and NGOs (and the private sector more broadly) cannot force 
energy transitions, they can be a driving force for testing alternatives in energy supply.  In so 
doing, there is a potential to leapfrog centralised electrification paradigms (Levin & Thomas, 
2016), if given the opportunity to compete and exist alongside primary delivery infrastructure.  
However, in the case of India there is evidence that the policy settings are restricting the potential 
of off-grid systems to achieve scale and meaningfully contribute to energy access (Urpelaninen, 
2014).   
Given the issues of connectivity and reliability, the specific role of supplementary off-grid 
systems in India is summarised in Table 5.8.  This describes the various electrification scenarios 
for grid and off-grid government programs, and the opportunities and threats for off-grid projects 
provided by the private sector, outside of the government-coordinated electrification system.  
Household consumer preferences provide the main opportunities for the private sector, with 
reliability issues potentially resulting in moves away from grid electricity.  Blenkinsopp et al. 
(2013), in their study of Maharashtra, found that there is broad consumer interest in using 
renewable energy technologies, with the main motivating factors being cost, reliability and ease 
of use rather than environmental benefits.  Urpelainen (2014) found that consumers in these 
situations were seeking convenient and reliable solutions, and would be willing to pay ₹50-100 
(US$ 1-2) per month for improved supply via off-grid solutions.  Finally, communities that might 
eventually be included in grid roll-out, may need interim alternative energy sources to achieve 
the societal benefits derived from energy access.  While reliable grid electricity is the ultimate 
objective for almost all areas, the timeline for achieving this is uncertain. 
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Table 5.8 Opportunities and threats for private off-grid electricity distribution, according to grid electrification 
status 
Electrification 
status  
Location Opportunities Threats 
The grid is here 
 
Census villages  Low reliability of grid 
(due to load 
shedding) 
 Low consumer/ 
community trust in 
grid 
 Interim solutions for 
households 
 Remote hamlets of 
electrified villages 
 Very low tariffs for grid 
electricity, attractive for 
BPL consumers 
 Increased household 
connections to grid  
 Improved reliability over 
time 
The grid is coming 
 
Census villages   Interim solutions from 
private sector 
 Uncertain time frame 
The grid is not 
coming 
 
Census villages  DDUGJY/government 
off-grid procurement 
opportunities 
 Interim solutions from 
private sector 
 DDUGJY distribution is 
controlled by state 
utilities 
Non-census 
hamlets and 
localities 
 More open opportunity 
for private sector 
 
 Non-census 
village/hamlet status 
could change  
 Likely to be very smaller 
population centres – 
scalability issues  
 
5.5.2 Comparisons with other countries 
There is commonality in many of the problems faced in rural electrification efforts in developing 
countries – inadequate policies, weak institutional frameworks and limited financing (Haanyika, 
2006). For example, in Indonesia, whose archipelago geography favours isolated DRE systems, 
grid extension and high-cost diesel generation sets dominate (Blum et al., 2013).  A lack of a 
coordinated policy for private sector investments has left the responsibility of rural electrification 
to governments, who favour centralised and conventional solutions.  This is contrasted with 
Mexico, where rural electrification programs involving DRE systems have evolved into a mature, 
well-institutionalised process (Huacuz & Agredano, 1998).  The full involvement of the national 
electricity utility has led to an operational framework for quality assurance.  
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Countries in South Asia have had similar approaches to electrification as India. Governments 
have dominated implementation programs, with a strong preference for grid-based electrification 
(Palit & Bandyopadhyay, 2016). Off-grid electrification is generally considered as a pre-
electrification option undertaken primarily through community-based NGOs.  Approaches are 
determined by a multitude of economic, social and environmental issues within each country, 
and as such there is no single correct paradigm to maximise electrification.   
5.6 CONCLUSION AND RECOMMENDATIONS 
In addressing Research Objective 3, this chapter has determined the interaction between India’s 
electrification paradigms and the opportunities for the private sector.  This interaction is 
occurring at the periphery of the dominant government electrification paradigms, and certainly 
not through a coordinated approach.  Despite this, opportunities for the private sector to provide 
off-grid electrification technologies exist, either in the short or long term, and quite likely as 
remedial secondary infrastructure. 
In answering the first Research Question (What is the current scenario of electrification and 
energy access provided by Indian central and state governments?) the chapter focussed on 
Maharashtra and Odisha.   The review showed the importance of considering historical 
development aspects that led to the current electrification situations.  Even though Maharashtra 
has been successful in achieving 100% village electrification, full household connection has not 
yet been achieved, and some hamlets remain unconnected.  In Odisha, policies of electrification 
were decoupled from rural development, which has contributed to lower levels of electricity 
connections and development overall.  In addition, problems with the privatisation of distribution 
companies, and the large areas of conservation and Naxal areas, has complicated this issue.  
Despite, or in some cases arguably because of, the government’s preferred method of 
electrification via the central grid, poor quality and reliability for electricity consumers remains a 
major issue.  This is coupled with lower household connectivity (despite high village 
connectivity).  The focus of government programs on census villages means that some 
habitations and hamlets may miss being connected. 
A number of issues were considered in answering the second Research Question: What is the 
role and extent of off-grid systems more broadly, and private sector off-grid systems specifically, 
in providing electricity to un-electrified villages and households?  Despite the dominance of grid 
electricity as a strong development and political preference, the role of off-grid systems is not to 
be underestimated.  As mentioned, of the 18,452 villages earmarked for electrification in 2015, 
just under 20% are identified to receive off-grid systems.  In Maharashtra, this is achieved via 
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the installation of Solar Home Systems, with the resulting energy used mainly for lighting.  In 
Odisha, a larger off-grid implementation scheme is being accompanied by the development of 
business ecosystems that should ensure greater productive uses.    
Some literature has suggested a more prominent role for the private sector in off-grid electricity 
markets for rural and remote communities and consumers.  The opportunities, as mentioned, 
predominantly relate to the unreliability of the grid and the grid infrastructure missing non-census 
habitations. However, the analysis presented in this chapter has shown the delivery of off-grid 
systems by the non-government sector in Maharashtra and Odisha is limited.  Such practices 
are somewhat incidental in nature, operating with little connectivity with, or regard to, 
government systems.  No purely private-sector operations were observed, leading to the 
conclusion that despite the perceived opportunities, significant challenges are present for the 
private sector in this market. 
The lack of acknowledgement by government agencies of the geographic distribution and impact 
of private sector electricity delivery is a key issue restricting the ability of the private sector to 
capitalise on opportunities.  Based on this core issue, the chapter presents two key 
recommendations for government policy makers, as follows: 
1. Increased acknowledgement of the reliability issues of the grid system.  This involves 
moving the government’s metrics of electrification, which currently focus on village 
electrification, towards household electrification, and, ultimately, quality of electricity 
provided (consistency of voltage and duration of supply per day). 
2. Increased integration of private sector off-grid systems into the recognized electricity 
paradigm of India. This would involve the emergence of non-government off-grid systems 
from a remedial, secondary role, to that of optimising their contribution in specific village 
contexts.  Ultimately, integration would mean such systems contributing to the generation 
fleet through a more market based approach, acknowledging that some technological 
issues with integration (such as islanding) need to be overcome. 
Legitimising and valuing private sector off-grid systems will enhance the sector’s contribution to 
innovative and cost-effective solutions.  Grid electricity is somewhat hampered by incumbent 
infrastructure and business models that may be slow to respond to specific BoP marketplace 
conditions.  Private sector off-grid offerings have a comparative advantage in that they can be 
easily deployable, and can produce innovative solutions in delivery mechanisms and service 
models (Viswanathan & Sridharan, 2012).  The constraints and contexts of BoP markets may 
create a natural environment for disruptive innovation to occur, potentially leapfrog existing 
technology (Hart and Christensen, 2002). 
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It seems clear that the private sector has a role to play in rural and remote electrification, when 
India’s dominant electrification paradigm, the grid is faltering.  Releasing the tight grip the 
government has on electrification could produce some innovative, and more cost-effective, 
solutions that would ensure the transformational development effects are optimised.  
In the next chapter, the thesis turns to addressing the final research objective, providing further 
insights from primary data to determine firms’ responses in this market.   
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CHAPTER 6 THE ROLE OF PRIVATE SECTOR OFF-GRID OPERATORS 
IN THE ELECTRIFICATION OF INDIA: AN ANALYSIS OF 
SELECTED EXEMPLAR FIRMS 
6.1 INTRODUCTION 
India’s private sector off-grid electricity operators are at a significant cross-road in the evolution 
of the sector.  For decades, India had poor levels of energy access, resulting from a constrained 
grid electricity network and dysfunctional state distribution companies.  Large areas of the 
country were available as a market to the private sector to provide reliable off-grid solutions.  
Operating in these markets, particularly at the Base of the Pyramid (BoP) can be challenging 
(Prahalad & Hammond, 2002), but driven by socially-minded corporate missions, private sector 
interventions has a clearer role in rural and remote area energy access.  Indeed, there is a 
strong technological momentum in the renewable off-grid sector, driven by technological 
advances in lighting/appliance efficiencies and low-cost photovoltaics (Alstone et al., 2015).  
However, as discussed in the previous chapter, since the early 2000s the grid in India has a 
strong political momentum which has seen its rapid expansion (GARV, 2016), potentially 
diminishing the off-grid sector’s relevancy.   
This chapter addresses Research Objective 4 (To evaluate the role of private sector off-grid 
operators in the electrification of India). With the challenges of operating in this dynamic 
sector, the value propositions and motivations that sustain these firms is explored. The previous 
chapters have largely relied on secondary data and literature to develop the case for private 
sector energy distribution in BoP markets in India.  .  This chapter reports on the formulation of 
a program of primary research, centred around semi-structured interviews, by taking those tools 
and concepts and applying them to the Indian off-grid sector.  For this research, representatives 
of ten firms were interviewed.  These diverse, exemplar firms, chosen in consultation with the 
sector’s industry body, allow comparative explanations to be made as part of a parallel sampling 
design (Onwuegbuzie & Leech, 2007).  Analysing the firms’ responses provides an important 
‘insider’ perspective on the role of the private sector that cannot be gained from secondary-data 
observations or existing literature.  
The translation of electrification’s effects to Shared Value, as explored in Chapter 3 of this thesis, 
is in a sense corroborated in this chapter by investigating the value propositions of firms in the 
off-grid sector. The taxonomical model, developed in Chapter 4 to classify types of corporate 
activity at the BoP, is applied within the Indian off-grid sector to understand corporate (and 
investor) motivations.   
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Importantly in this present work, corporate value propositions and motivations are contextualised 
within the evolving electrification paradigms of India.  As discussed in Chapter 5, despite grid 
extension being a continuing political priority of governments in India, the grid does not reach all 
locations and reliability remains a critical consumer issue (Palit & Bandyopadhyay, 2016).  While 
this represents an opportunity for off-grid private sector operators, improvements in geographic 
reach, reliability and household connectivity of the grid may represent a significant business risk.  
Understanding how off-grid firms view and respond to this risk, and how their value propositions 
and corporate motivations reflect this dynamic risk environment, is an important contribution of 
this work. 
Previous studies have looked at aspects of business models of off-grid energy firms serving the 
BoP (e.g. Goyal et al., 2014; Gupta et al., 2013; Pokar et al., 2013; Chaudrey et al., 2012).  In 
addition, there are a number of studies examining the impact of individual firms’ operations (e.g. 
Aklin et al., 2017, presents a socio-economic analysis of Mera Gao’s micro-grids).  However, 
what these studies have left unexamined is how national electrification policies and paradigms 
interact with firms’ perspectives of opportunities for the private sector, and influence private 
sector behaviour. 
Specifically, this work is based on the following three key research questions: 
1. How do value propositions interact with stakeholders to create social value? 
2. What are the motivations for firms, and investors, operating in this sector? 
3. How do the current and future electrification programs of the government affect 
the risk perceptions of firms operating in this sector? 
The three research questions allow links to be analysed, particularly the relationship between 
value propositions and motivations, and perspectives on the extent and risks associated with 
government grid roll-out.  The focus on exemplar firms identifies commonalities and points of 
difference in value propositions, corporate motivations and stakeholder interactions across a 
diverse range of organisations (Onwuegbuzie & Leech, 2007).   
The grid is coming.  Corporate attitudes and perspectives may well determine off-grid firms’ 
prosperity and longevity in the face of the accompanying uncertainties.   Results of this work will 
inform both the decisions of private sector operators but also the policy settings of government 
in integrating off-grid systems into future development paradigms. 
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6.2 METHODOLOGY 
6.2.1 Overview 
This methodology seeks responses from exemplar firms, providing insight into the role of the 
private sector and the key factors and issues relevant to the research questions.  As part of the 
study’s design considerations, an assessment of methodologies was undertaken.  More detailed 
case study analyses of firms were not appropriate due to the time constraints in-country.  
Similarly, case studies have a high time imposition on participating firms (which subsequently 
suffer associated ‘research fatigue’ (Denscombe, 2014).  Direct surveys of all firms in the sector, 
via email, was considered, but this would not enable nuances in approaches to be sufficiently 
explored, and may have lower response rates (Creswell, 2014).    Thus, the methodology for 
this work arrived at semi-structured interviews as its key component, offering a time-effective 
exploratory approach.  Semi-structured interviews allow the research questions’ themes to be 
investigated in a methodical manner, whilst at the same time providing the opportunity for 
development of each firm’s unique narrative of corporate experience (Babbie, 2013).   
In summary, the key stages of the methodology involve: 
 Selecting diverse exemplar firms in the Indian off-grid sector. 
 Gathering data, both directly via semi-structured interviews, supplemented with 
secondary corporate data on the selected firms. 
 Analysing responses and observing trends. 
These stages are discussed in greater detail in the following sections.  This research study has 
been cleared in accordance with the ethical review guidelines and processes of The University 
of Queensland (UQ) (Appendix 2 shows the ethical clearance documentation).  The guidelines 
followed are endorsed by the University's principal human ethics committee, the Human 
Experimentation Ethical Review Committee and complies with Australia’s National Statement 
on Ethical Conduct in Human Research. 
6.2.2 Selection of firms  
The research study examined perspectives of exemplar firms that provided a broad cross 
section of approaches relevant to three research questions. The exemplar firms, as examples 
of successful firms operating within the sector, thus have a selection bias relating to the 
operational success of the firm. The study was not able to consider firms that had failed, or 
indeed all representative firm types in the sector.  There are differing accounts of the size of the 
off-grid market in India.  The Climate Group (2014) estimated approximately 40 operators; 
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CEEW (2013) estimated 231 operators in the Indian solar off-grid market; while Singh (2016) 
analysed 69 respondents from an estimated 100 Indian solar off-grid operators. Prayas Energy 
Group (2014) documented over 100 Distributed Renewable Energy (DRE) systems in India.  
Firms active in the Indian off-grid energy sector were identified through consultation with the 
industry body, The Clean Energy Access Network (CLEAN).  CLEAN’s membership consists of 
106 organisations as at December 2016.  Purposive sampling (Belk, 2006) was undertaken with 
input from CLEAN to determine participants that would best help in answering the research 
questions.  The available pool of participant firms was reduced to include only those in the solar 
sector, to give a common platform in terms of energy input resource requirements.  Guided by 
the research questions, the sampled firms were pre-specified to be consistent with the goal of 
representing firm views across different perspectives. These firms provided a diverse range of 
operational geographies and product and service offerings in Indian BoP marketplaces. Firms 
were approached for participation via email, or through introduction via CLEAN.  
A total of 10 off-grid firms agreed to participate and were interviewed (Table 6.1). The firms’ 
product offerings were spread across a range of energy services – two firms are involved in 
solar lanterns, one firm in solar devices, three firms in Solar Home Systems (SHS) and four 
firms in micro-/mini-grid systems. All participants were for-profit firms, except one not-for-profit 
entity. The small sample size means that the methodology is unable to draw conclusions across 
the sector as a whole. The examination of the exemplar firms is not designed to give reliable 
estimates of risk and market opportunities.  Nevertheless, across the sample size, the 
methodology provides insights into the role of the private sector by highlighting dimensions that 
correlate across individual firms. 
Table 6.1 Details of participating firms 
Firm name Energy 
type 
Firm synopsis Operational 
locations 
Base of the 
Pyramid 
Energy & 
Environmental 
Innovations 
(BOPEEI) 
Solar 
lanterns 
Started in 2008, BOPEEI is a small for-profit social 
venture focussed on innovations in energy for BoP 
markets.  With a small, eight-person assembly workshop 
in Pune, it currently manufactures and sells cheap, 
robust solar lanterns to BoP customers and NGOs. 
Maharashtra 
Greenlight 
Planet 
Solar 
lanterns 
Greenlight Planet started as a for-profit venture to 
address energy poverty in India, and has sold over 4.5 
million ‘Sun King’ solar lanterns to consumers around the 
world.  Lanterns provide both light and mobile charging. 
Across India, 
USA, Africa, 
China 
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Batti Ghar 
Foundation 
Solar 
devices 
Started in 2016, Batti Ghar is a not-for-profit foundation 
that aims to develop and incorporate renewable energy 
into sustainable livelihood products marketed to local 
entrepreneurs.   Its focus is on cultivating new 
businesses in agricultural processing and storage, e.g. 
solar juice cart. 
Odisha 
Selco Solar 
Light 
SHS Selco commenced in 1994 and has sold over 200,000 
solar home systems (Pai & Hiremath, 2016) through its 
current network of 60 branches.  Selco’s customers 
include BoP households, who access the systems 
through partnerships with micro-finance organisations.  
Selco Solar Light Private Limited is a for-profit social 
venture, which is complemented by the philanthropic 
efforts of Selco Foundation, which focusses on creating 
a viable support ecosystem. 
Karnataka, 
Gujarat, 
Maharashtra, 
Bihar, Tamil 
Nadu, Kerala 
ONergy SHS Evolving from an energy advocacy project in 2007, 
ONergy has 16 offices across India that provide a range 
of energy solutions, although SHS is the firm’s main 
product.  A for-profit social firm, ONergy partners with 
micro-finance organisations to reach consumers at the 
BoP.   
West 
Bengal, 
Odisha, 
Bihar, 
Maharashtra, 
Rajasthan 
Crux Power SHS Crux Power started in 2011 as a for-profit firm, and offers 
a portfolio of services, from on-grid solar systems, to grid 
–interactive and completely off grid systems.   Crux 
usually uses CSR funding from private sector firms to 
implement off-grid systems in remote areas. 
Odisha 
Gram Power Micro-
grids 
A for-profit enterprise focussed on empowering people 
through solar energy, Gram Power has developed a 
number of innovations as part of its systems, including 
smart metering technology and prepaid models 
Rajasthan 
and Uttar 
Pradesh 
Mera Gao Micro-
grids 
Mera Gao, a for-profit social enterprise, undertook its first 
pilot in 2010.  Its micro-grid systems are provided 
through a service model that aims to be more affordable 
than energy alternatives such as kerosene. 
Uttar 
Pradesh 
OMC Power Mini-
grids 
Conceived in 2010, OMC Power is a for-profit business 
initially focussed on delivering energy to India’s remote 
telecom towers.  OMC Power’s mini-grids now operate in 
67 locations.  Customers include BoP households 
(lighting systems) and businesses (income-generating 
loads), in addition to the telecom tower operators. 
Uttar 
Pradesh 
Gram Oorja Micro-
grids 
Starting operations in 2008, Gram Oorja’ is a socially-
minded for-profit organisation. Its original mission was 
diesel and kerosene substitution, but its 28 micro-grids 
are now focussed on growing village productivity through 
village ownership and the productive use of energy. 
Tribal belt of 
Maharashtra, 
Karnataka, 
Jharkhand 
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6.2.3 Data gathering methods 
Semi-structured interviews were used as the principal research method to gather information to 
address the three research questions outlined earlier. The semi-structured interview approach 
was based on questions and interview prompts but allowed the interview to flow more naturally 
according to the interests of both the interviewer and interviewee.  Thus, this technique was able 
to capture the unique perspectives and narratives of each of the firms.   
Almost all interviewees were senior executives (and often founders) of the selected firms (Table 
6.2).  Where this was not possible, the interview responses were cross-checked with the relevant 
chief executive and permission to use the material sought.  All chief executives agreed to their 
firms being identified as part of the research project.   Interviews were conducted in English and 
typically ranged in duration from 60 to 90 minutes.  Most interviews were face-to-face meetings 
conducted in the participants’ offices in India between 20 and 31 March 2017.   All interviews 
were recorded using digital recording devices and stored on secured storage drives.  Field notes 
and observations were also taken to supplement the recordings. 
Table 6.2 Details of the semi-structured interview conducted 
Firm name Interview date Interviewee(s) Location 
BOPEEI 23 March 2017 Co-Founder & Chief Executive 
Officer 
Pune, Maharashtra 
Greenlight 
Planet 
28 March 2017 Odisha Representative Bhubaneswar, Odisha 
Batti Ghar 
Foundation 
27 March 2017 Founder & Chief Executive Officer Bhubaneswar, Odisha 
Selco 24 March 2017 Assistant General Manager – 
Operations; Chief Operating Officer  
Bengaluru, Karnataka 
ONergy 29 March 2017 Co-Founder & Chief Operating 
Officer 
Kolkata, West Bengal 
Crux Power 27 March 2017 Founder and Managing Director Bhubaneswar, Odisha 
Gram Power 30 March 2017 Co-Founder & Business 
Development Director 
Jaipur, Rajasthan  
(via Skype) 
Mera Gao 13 April 2017 Co-Founder & Executive Director Port-au-Prince, Haiti 
(via Skype) 
OMC Power 31 March 2017 Chief Technology & Information 
Officer 
Gurugram, Harayana 
Gram Oorja 22 March 2017 Technical Head Pune, Maharashtra 
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Interview questions were grouped around the three research questions of value proposition, 
corporate motivation, and government electrification risk perceptions (Table 6.3).  The interview 
questions were carefully refined through a number of test interviews prior to arrival in India, to 
avoid repetition whilst having a reinforcing thematic approach. 
Table 6.3. Interview prompts used in the study 
Research 
question topic 
Examples of questions/prompts 
Value 
propositions 
 How does your business model create value for your stakeholders? 
 What links do you see between your business, stakeholders and the wider 
economy?  Do you see this as a strategic advantage? 
 Do you think the social value you create impacts business value and 
profitability? 
 How do you measure rate-of-return?  What factors do you consider in your 
payback periods?  Or is the activity more philanthropic/charitable? 
 Where and how might innovation fit into your business? Does it? 
 How did you choose your product offering (lantern/micro-grid/mini-grid)? 
 To what extent do you replicate your business model as you expand to new 
communities/markets? 
 Do you have any business customers or anchor customers? 
 Does your business partner with any community organisations? 
 How important are savings schemes, micro credits and subsidies to 
improve customer affordability? 
 Can you tell me more about the trust relationships you have with your 
customers and host communities?  
Corporate 
motivations 
 Do any of your products target BoP consumers specifically? If so, how? 
 How central are your BoP market activities, and the social value you create, 
to your business mission and operations? 
 How do you measure rate-of-return?    
 What aspects of your business are philanthropic/charitable? 
 Are your investors ‘patient’ with their return on investment? 
 Do you consider your competitors?  Is first-mover advantage important? 
Government 
electrification 
risk perceptions 
 
 What are the main business risks you face? 
 What do you see as the relationship between off-grid energy and the 
electrification of India? 
 How do you see the relationship between your business and the 
government electrification programs? 
o (Would your operations ever be integrated into state off-grid agency 
operations, or feed into the grid?) 
  What support and assistance do you get from the government?   
  Do you think consumers prefer (your) off-grid power, or the grid? 
 Regarding the locality of the community where you have off-grid system(s), 
what are the factors you considered? 
o Is the grid available in the communities you operate?  What are its 
reliability characteristics? 
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The data obtained from semi-structured interviews were cross-checked and triangulated against 
corporate documentation, including corporate websites and reports.  Additional observations 
from grey literature such The Climate Group (2014), and discussions with the energy watchdog 
organisation Prayas Energy Group, supplemented the data obtained from interviews. 
6.2.4 Data analysis methods 
Information from the semi-structured interviews was summarised into a matrix based on value 
propositions, corporate motivations and government electrification risk perceptions, with further 
refinement using the additional attributes discussed below.  In addition, responses were cross-
referenced to provide additional analysis, useful to deepen understandings and provide 
explanations (Denscombe, 2014). 
Value Propositions 
Responses to the interview questions provided insight into the value propositions offered by 
each firm.  This included both consumer offerings but also how the firm viewed itself in relation 
to stakeholders and the creation of wider social value.  By summarising the interview responses, 
the key value propositions for rural/BoP consumers, and wider social value, were able to be 
identified.    
As discussed in Chapter 3, value propositions are the manifestation of business models 
operating at the BoP, which can be classified as either isolated or interactive (Sanchez & Ricart, 
2010).  In isolated business models, firms rely on their own capabilities to produce 
goods/services that compete on affordability, with no specific attempt to grow additional social 
value.  Interactive business models, on the other hand, are a common response to market 
conditions at the BoP.  They focus on a strategy of social embeddedness (Goyal et al., 2014) to 
grow consumers’ willingness to pay by leveraging external resources to create positive feedback 
loops that build business resilience over time. 
In the semi-structured interviews, firms were given the opportunity to highlight their approach to 
interactivity.  A ‘High’ response was noted when firms discussed evidence of an active creation 
of ecosystem, and additional support services (such as finance, business development).  A 
‘medium’ response was noted where the firm explained that such efforts were limited or in their 
early stages of development.  A ‘low’ response was noted when the firms marketed their product 
or service without any additional ecosystem creation, or when it was clear such activity was not 
in the firm’s future business plans. 
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Corporate motivations 
Business and investor motivations of corporate action at the BoP were classified according to 
the taxonomical model developed in Chapter 3, and presented again here (Table 6.4).  The four 
criteria of the taxonomical model - Centrality, Proactivity, Appropriability and Societal Value – 
were an important consideration for the interview questions.  As such, from the interview 
responses, classification of the corporate action (abstracted, opportunistic or strategic) could be 
made.   
Table 6.4 The taxonomical model developed for BoP activities, with input criteria 
Ta-
xa 
Criteria description  
Centrality Proactivity Appropriability Societal Value 
A
B
S
T
R
A
C
T
E
D
 Activity is targeted at a 
social need 
completely separate 
from the core 
business mission. 
 
Competitor activities 
are largely 
irrelevant. 
Activity’s return on 
investment to the firm 
is irrelevant. 
 
Focus on direct and 
targeted societal 
benefits. 
 
O
P
P
O
R
T
U
N
IS
T
IC
 
Activity integrated 
with business mission, 
firm resources 
devoted to the BoP 
activity. 
 
Activity may be 
exploiting a first-
mover advantage 
over competitor(s) in 
entering a new 
market at BoP.  Firm 
is anticipating 
changes in social 
issues that present 
market 
opportunities.  
Activity is having a 
positive return on 
investment or 
indicators on an 
eventual economic 
return.  
Value referred to 
solely at the 
consumer level, and 
the intrinsic value of 
the good/service. 
 
 
S
T
R
A
T
E
G
IC
 
Significant resources 
are devoted to 
creating value via 
product/ service 
innovation linked to 
social issues.  Activity 
contributes to 
strategic direction of 
firm. 
Integration with 
society (e.g. through 
well-developed 
distribution 
channels) leads to 
dynamic responses 
to market changes. 
 
Reinforcing loops of 
Shared Value in play: 
social value 
contributes to 
prosperous market 
development; 
additional value can 
be captured by the 
firm. 
Activity leverages 
and enhances the 
enabling functions of 
the product and how 
it benefits broader 
societies and host 
communities. 
 
 
In practice, the model served more as a definitional model to assist classification, rather than a 
truly taxonomical approach, due to some overlap in corporate approaches within the one firm.  
Evidence of Shared Value approaches was also examined through its manifestations as (1) 
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reconceiving products and markets; (2) redefining productivity in the value chain; and (3) 
enabling local cluster development.  In addition, firms were asked about their investor profiles.  
In the social impact investment environment in general, there is a close alignment of firms’ 
objectives with that of their investors (Epstein & Yuthas, 2014).  This means that an examination 
of investors can assist in the classification of a firm’s motivations.  
Government electrification risk perceptions  
Interview responses were grouped and compiled to give two distinct perspectives of firms’ 
perceptions of government electrification risks.  Firstly, responses provided general impressions 
on the grid rollout and government policy agenda.  Secondly, the perceived risk of these policies 
and programs on the firm, including future trends, could be analysed.  This was classified as: 
 ‘low’ when firms expressed that there would be minimal changes to their business as a 
result of the future grid presence; 
 ‘moderate’ when the firms predicted some significant disruption to their product and 
service offerings to which they could adapt; and  
 ‘high’ when the firms responded that the grid would disrupt their business to the extent 
that their short- medium- and longer-term business viability would be at risk. 
6.3 RESULTS AND DISCUSSION 
6.3.1 Value propositions  
Results of interview questions targeting value propositions revealed that all the firms appreciated 
the enabling function of energy, and the direct, indirect and dynamic effects of clean, affordable 
and reliable energy. ONergy, for example, stated a deep appreciation for energy’s importance 
in agricultural productivity, health, education and community security, as observed in their field 
experience.  Indeed, all firms reported that their mission had a social development dimension 
that is activated via the provision of energy access in BoP markets.  
Table 6.5 summarises the key value propositions and levels of interactivity revealed by the firms.  
Firms showed a variety of interactions with wider community stakeholders, whether via recruiting 
a localised sales force, finance partnerships, the establishment of village energy committees, or 
wider development of businesses that use energy.    
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Table 6.5 Value propositions and levels of interactivity displayed by the firms 
Firm 
name 
Key value propositions for rural/BoP consumers Level of interactivity 
BOPEEI Price  
Lantern robustness 
Low 
Greenlight 
Planet 
Price 
Distribution and trust via Sun King- designated local sales force. 
Low 
Batti Ghar 
Foundation 
Packaging of energy technology innovations into livelihood 
solutions.   
Use of local entrepreneurs (incubators) to market to local 
customers. 
Sustainability through use of renewable energy. 
High.  Seeks to 
integrate sustainable 
energy into livelihood 
solutions, co-
developed with 
community. 
Selco Trust through brand, local partners.   
Distribution through incubators.    
Ecosystem development and R&D undertaken by Selco 
Foundation – symbiotic relationship 
High.  Works in 
partnership with 
Selco Foundation to 
create ecosystem 
ONergy Finance offerings: partnerships with micro-finance enterprises. Low 
Crux 
Power 
Reliability 
Price 
Low 
Gram 
Power 
Price: Aimed at BoP affordability. 
Supply efficiency: SmartMeter and pay-as-you-go business 
model allows monitoring and reduces theft. 
Local distribution and trust: village entrepreneur purchases 
energy through “Energy Wallet” and then on-sells to consumers.  
Low.  Interaction with 
existing needs and 
demands for 
electricity beyond 
lighting. 
Mera Gao Service delivery model: consumers just pay for lighting and 
power consumed. 
Price: firm’s electricity cheaper than the grid, kerosene. 
Finance offerings though partnerships with micro-finance 
enterprises 
Low. 
OMC 
Power 
ABC model: Affordable, reliable energy to anchor tenant 
(telecom tower operators), business and community. Community 
provides a level of social licence to operate. 
High.  Strong 
business 
development focus, 
e.g. women’s 
cooperatives, service 
stations. 
Gram 
Oorja 
Local distribution and trust: Village energy committee provides 
interactive process.  Goal is 70% income-generating use.  
CSR funds cover capital costs, so consumers pay only operating 
costs. 
High.  Works with 
Village Energy 
Committee to develop 
income-generating 
energy use. 
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Low levels of interactivity 
The two firms providing solar lanterns, BOPEEI and Greenlight Planet, had low price points as 
a key consumer value proposition.  Their products were sold with little additional interactivity or 
ecosystem creation.  A number of firms offering micro-grid lighting systems, including ONergy, 
Crux Power, Gram Power and Mera Gao, stated that affordability was a key value proposition 
for BoP consumers, and did not engage in the development of interactive ecosystems.  Mera 
Gao, for example, commented on the financial pressure to keep the price of their energy service 
offering as low as possible when competing in BoP markets, against existing lighting products 
such as kerosene.  They commented that due to the tight profit margins involved, there was little 
surplus funding available for development of ecosystems. 
Crux Power, who primarily undertake remote BoP off-grid system installation as part of CSR 
funding opportunities, listed reliability as their key value offering.  In both BoP and non-BoP 
markets, Crux Power also identified price as a key proposition, and generally did not develop 
highly-interactive relationships nor additional income-generating uses of energy.   Similarly, 
Gram Power identified price, supply efficiencies, local distribution and trust as its key value 
propositions.  The firm believed technology has contributed towards its affordability focus, 
particularly its SmartMeter which allows reduced energy waste, reduced theft and increased 
revenue collection.  Gram Power also have anchor businesses which assist with BoP 
affordability. 
High levels of interactivity 
A notable organisation that effectively develops the infrastructure and ecosystem for energy to 
be fully utilised is Batti Ghar Foundation.   Batti Ghar, although in its infancy, had a very firm 
focus on the provision of energy-enabled devices in the agricultural storage and processing 
sector.  For Batti Ghar, sustainable energy is a value-enabling and consumer-empowering 
commodity that is most effective when packaged in a productive device, providing a pathway to 
income generation.   Thus, their value proposition is centred around interacting and embedding 
their technologies in community industries and agricultural practices, achieved by carefully 
working with key stakeholders.   
Selco elaborated their symbiotic approach to BoP value creation, which has evolved over time 
into two entities, as depicted in Figure 6.1.  The for-profit social enterprise, Selco Solar Private 
Limited, focusses on sales and distribution of solar home systems to consumers, including BoP 
consumers, and has affordability and trust as key value propositions. The wide-ranging 
development of a target community’s ‘ecosystem’ is usually undertaken by Selco Foundation, 
whose presence in a community often precedes Selco Solar Private.  Selco Foundation is 
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typically funded by CSR funds, and its main development activities include banking and finance, 
education, and business development, fostering demand conditions before energy arrives.  This 
particular finding is unique in the exemplar firms, as in this case, energy is not used in this initial 
development offering. Rather, Selco seeks to establish initial baseline conditions that will 
support their for-profit energy distribution business.  It highlights a critical issue of the 
incremental steps in the development process (Pai & Hiremath, 2016).  
 
Figure 6.1 Selco's business models 
 
OMC Power’s responses highlighted the multi-customer (Anchor-Business-Community) 
business model approach to its value propositions (Figure 6.2).  On the one hand, OMC Power’s 
anchor customers, telecommunications tower operators, provide the stable income that justifies 
the business decision to establish the mini-grid in remote areas.  This market is partly in 
response to the Indian Government’s requirement that telecommunication firms migrate 50% of 
their rural cell towers to renewable or hybrid systems by 2015 (Parbat, 2016).  OMC Power 
supplemented this model with localised grid offerings for consumers in these communities, who 
required affordable, reliable energy services.  These consumers, in turn, provide some social 
licence to operate to OMC Power.  This is particularly important as OMC Power’s presence may 
well have disrupted traditional diesel supply arrangements, such as informal trading and 
ingrained theft practices. OMC Power is also developing wider entrepreneurial activity in the 
communities in which it operates, with financial support and affordable energy options.   In so 
doing, it seeks to grow a higher-yielding business market segment, through high levels of 
interactivity and embeddedness with its host communities.  OMC Power’s overall business 
model represents a diversification strategy which attempts to reduce the risks encountered in 
operating in BoP markets (Malhotra et al., 2017).  
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Figure 6.2 OMC Power's business model 
 
Gram Oorja’s responses indicate a high level of interactivity and a cooperative approach to 
village electrification.  Villages that work with Gram Oorja are initially involved in an energy 
demand assessment that also includes aspirations.  Gram Oorja stated that the villages they 
worked with generally want more energy use than lighting, and often expressed a desire for 
income generating industries to be established.  Gram Oorja’s model involved the establishment 
of a village energy committee, which oversaw the development of new income-generating 
activities, enabled by the village micro-grid.  This commitment to long-term value creation and 
community trust generation (Rayner, 2010) via a partnership with the community (Palit & 
Bandyopadhyay, 2016) is a key value proposition of Gram Oorja. Through the committee and 
new energy uses, Gram Oorja stated that their goal in communities where they operate is for 
70% of the energy to be used for businesses, and 30% for households. 
6.3.2 Corporate motivations 
Results of interviews revealing corporate motivations are detailed in Table 6.6.  Specifically, the 
table shows the classifications (abstracted, opportunistic or strategic) that were made of the ten 
firms, using the criteria developed in the taxonomical model presented in Chapter 4 and 
discussed in Section 6.2.4.  Also included in the table are the investors identified by each firm.  
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Table 6.6 Corporate motivations, and investors details 
Firm name Corporate actions/motivations 
(Abstracted/Philanthropic/ 
Opportunistic/Strategic) ( 
Investor 
BOPEEI Opportunistic:  Appropriability focuses 
on the eventual return to investors.  
Private funding from founders. 
Greenlight Planet Opportunistic:  Appropriability focuses 
on the eventual rate of return.  
Overseas Private Investment 
Corporation, seed funding from ZS 
Associates, Bamboo Finance, Fidelity 
Investments. 
Batti Ghar 
Foundation 
N/A (Not for profit) Private funding from founders, 
external grants and CSR. 
Selco Strategic: Social value enhanced 
through the symbiotic approach of Selco 
Private (providing solar home systems) 
and Selco Foundation (leveraging and 
enhancing the enabling functions of 
energy) 
Selco Solar Light Private works in 
tandem with Selco Foundation and 
other CSR Foundations, who provide 
ecosystem establishment. 
ONergy Opportunistic: Appropriability focuses 
on the eventual rate of return. 
Patient capital, social investors. 
Crux Power Abstracted:  BoP projects in remote 
areas, quite separate from main 
business. 
Main focus of firm is renewable energy 
to non-BoP customers.  CSR funds 
are used for BoP projects in rural 
areas.   
Gram Power Opportunistic: Appropriability focuses 
on the eventual rate of return for the 
‘patient capital’ investors. 
Social investors – e.g. Vestergaard 
Frandsen – patient capital.  Also some 
foreign aid and grant funding. 
Mera Gao Opportunistic: Appropriability focuses 
on the eventual rate of return for the 
‘patient capital’ investors.   
Engie, ICCO Investments, Insitor 
Impact Fund, Milaap, SunFunder, 
Intellegrow, ElectriFi, Bettervest and 
USAID.  
OMC Power Strategic: supportive customer 
relationship (Anchor/ Business/ 
Community model) and business 
ecosystem development 
Rockefeller Foundation (long-term 
debt arrangement), Mitsui & Co 
Gram Oorja Strategic.  Proactivity: high degree of 
embeddedness with community and 
society 
Largely CSR funds. 
Also strategic investment by Bosch, 
Panasonic and Smart Hydro Power as 
R&D to develop new markets and 
products 
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Not-for-profit organisation Batti Ghar Foundation was not able to be classified using the 
taxonomical model, as its corporate actions and motivations were purely driven by social 
development.  For the remaining firms, interview responses enabled an understanding of extent 
to which firms balanced profitability with social value creation.  This societal value, discussed in 
the previous section, proved a key criteria of the taxonomical model in terms of determining 
classifications.  All firms had a strong social component to their undertakings, consistent with 
Goyal & Sergi (2015) who examined the corporate motivations of social hybrid enterprises.  
Firms with a strategic approach exhibited responses suggesting a real cultivation of Shared 
Value propositions, particularly the opportunity for social value to influence firms’ 
competitiveness.  Responses showed that firms that offered a highly interactive business model 
had social value criteria at the strategic level, where there was a genuine cultivation of dynamic 
effects by maximising income-generating energy use (e.g. Gram Oorja, OMC Power).  
Crux Power’s approach was classified as Abstracted as, considering the centrality criteria, the 
BoP off-grid systems exhibited a high degree of separation from regular business activity.  
Appropriability was also consistent with an opportunistic action, as activities were undertaken 
through CSR funding with little return on investment. 
Opportunistic approaches 
For the remainder of the firms, the identification of investors and their motivations assisted in 
classification using the appropriability criteria.  ‘Patient capital’ approaches, where an investor 
provides capital with no expectation of an immediate profit turnaround, is a key source of 
investment in social ventures (Epstein & Yuthas, 2014).  In these cases, investors are willing to 
forgo short-term returns for anticipated long-term returns, often through a long-term debt 
arrangement.  This approach forms a strong relationship between investors and the firm, 
influencing the overall corporate motivations.  This investment approach is eminently suitable 
for BoP electrification projects where the ability of private sector to effectively develop business 
value remains a long-term proposition (London & Hart, 2004).  
Both BOPEEI and Greenlight Planet were classified as having an opportunistic approach.  Whilst 
the generation of social value were central to the firms’ missions, the product offerings were very 
much focussed on the immediate consumer value, as discussed in the previous section, and did 
not show evidence of creating significant Shared Value.  In terms of appropriability, both 
BOPEEI’s and Greenlight Planet’s investors were looking for a return on investment, even 
though there was some indication that investors (including founders) might be ‘patient’.  
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Similarly, Mera Gao also had a number of patient capital investors with a focus on social 
enterprise investment funding.  The firm also received investment funds from French energy 
giant Engie (formerly GDF Suez) as part of its commitments to providing sustainable energy to 
vulnerable populations.  Mera Gao identified the creation of social value as its primary 
motivation, but were also realistic about financial constraints.  Mera Gao’s social value seemed 
to be manifest at the consumer level, and thus were classified as opportunistic.  ONergy and 
Gram Power also were classified as opportunistic owing to similar appropriability criteria ratings.   
Strategic approaches 
Selco Energy Private and Selco Foundation were classified as having a Strategic approach.  
This was a result of high centrality, proactivity and appropriability criteria within the model.  
Although Selco separated its social and business value functions into two entities, there was 
evidence from the interview responses of the strong symbiotic approach to their operations.  
Similarly, Gram Oorja exhibited a strategic approach to BoP markets.  There was evidence in 
the responses of a high degree of interactivity within the host communities, fitting the proactivity 
and social value criteria.  Investors in Gram Oorja’s projects include CSR funds, which may 
make the activity less than strategic.  However, investment also came from solar and electronics 
multi-nationals that used Gram Oorja’s projects for strategic research and development.   
Similarly, OMC Power’s responses led to its actions being classified as strategic.  In addition to 
the social value created, OMC Power’s interactivity and embeddedness in the communities in 
which it operates and the strategic value of contributing towards a social licence to operate led 
to the identification of Shared Value creation through its business model and investors.  Its 
patient investors include the well-known Rockefeller Foundation through its Smart Power India 
program (Bamberger et al., 2013), which provides a long-term debt arrangement to OMC Power. 
6.3.3 Government electrification risk perceptions  
Table 6.7 presents results of the interviews pertaining to Research Question 3, concerning firms’ 
perceptions of risk from government’s electrification programs.  As discussed in Chapter 5, the 
dominant paradigm of government electrification of unelectrified locations is via the central grid.  
However, the grid power system is fragile and prone to outages, with some areas receiving low 
voltage power for only a few hours a day (Palit & Bandyopadhyay, 2016).  In remote areas, the 
government will supply off-grid systems, but there are other locations such as non-census 
hamlets where government programs may never reach.  The results of the interviews reveal that 
most firms concur with this assessment, more fully detailed in Chapter 5.  Firms also 
acknowledged the expansion and improved reliability of the grid, but differed on whether this 
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was a short-term, long-term or aspirational proposition.   Firms differed in their perceptions of 
eventual interactions with government operations.  
Some firms such as Gram Power and Crux Power have attempted to “future proof” their offerings 
by including inverter technology that will enable off grid systems to feed into the grid, when it 
arrives.  This is an emerging area without a clear policy position from Indian governments 
(Urpelainen, 2014). Both firms discussed the potential for issues to occur when grid outages in 
turn cause outages to the connected micro-grid system.  The use of an inverter and optimisation 
software allows the off-grid system to disconnect and operate autonomously from the grid 
system during an outage, a solution known as islanding. Prayas (Energy Group) (2016) 
discussed some of the technical and cost challenges surrounding integration of off-grid 
generation into the grid systems.  With the variable nature of renewable-generated power levels, 
there is a high potential to create grid imbalance, particularly through the disruption of supply-
side forecasting. 
Selco, ONergy, Batti Ghar and OMC Power all expressed the view that the future of electricity 
is small decentralised (localised) systems close to generation source – so called “last mile 
generation”.  They expressed confidence in innovation that would lead to viable technological 
solutions in this area.  Unsurprisingly, those firms that saw limited potential for improving the 
extent and reliability of the government’s grid, such as Mera Gao Power, did not foresee any 
impact from the grid on the firm’s future operations.   
Table 6.7 Perceptions of government electrification and business risk 
Firm 
name 
Impressions of grid rollout Government electrification (grid) risk 
perceptions  
BOPEEI Long-term timeframe for reliable grid 
electricity delivery to all localities in India. 
Low.   However in the longer term there will 
be an impact on the business. 
Greenlight 
Planet 
Bulk of electricity demand will be met by 
grid. 
Low: BoP market niche of affordable light 
may always exist 
Batti Ghar 
Foundation 
Always some localities that will miss out on 
grid. High failure rate when community not 
involved.  100% household electrification is 
a long-term proposition (>5 years). 
Moderate: grid-solar hybrid designs.  Focus 
on livelihoods and value-added agriculture 
processing and storage, means solar system 
designs will have inherent advantages 
independent of grid 
Selco Grid connectivity has improved a lot, but 
reliability remains a critical issue, with 
lengthy blackout periods.   
Moderate: Will continue to diversify product 
offerings (e.g. backup power supplies and 
public institutions) alongside its SHS 
offerings. Innovations in technology and 
ownership models will future trends. 
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ONergy Becoming harder to find unelectrified 
villages.  Unreliability creates opportunity 
for off-grid 
Moderate: Physical extent, reliability and 
affordability of grid will decrease ONergy’s 
market niche. Innovation will see a role for 
“last-mile” generation where off-grid systems 
could feed into grid. 
Crux 
Power 
Grid systems remain a long-term 
proposition in some areas of India 
Low-moderate:  off-grid systems can adapt 
to grid arrival. On grid systems are the future 
for Crux, especially as grid reach grows. 
Gram 
Power 
Still plenty of off-grid locations and 
hamlets, even when the grid extends.  
Reliability also remains a key issue  
Low-moderate:  Community ownership 
model is important, such that off-grid 
systems are likely to be an important part of 
the energy mix, even when grid arrives.  
Inverters and integration policies will allow 
Gram Power systems to eventually feed into 
grid, allowing governments to achieve their 
renewables targets.   
Mera Gao Off-grid hamlets remain an issue in the 
government’s electrification program – 
unlikely to be connected in 10 years.  
Government Programs are unlikely to 
result in significant changes in the number 
of people electrified, due to affordability 
and reliability issues, as well as physical 
distribution issues to small remote hamlets. 
Low.   No impact as unelectrified market is 
so huge and unlikely to change.  Innovation 
will make significant contributions to energy 
efficiency and supply requirements.  
OMC 
Power 
Grid connection to remote and isolated 
habitations will remain a challenge.  
Political will is focussed now on 
electrification, but government policy 
acknowledges that off-grid has a role to 
play. 
Moderate: Innovative and reliable supply to 
anchor tenants and businesses remains an 
area where off-grid can compete.  Future of 
electricity is small localised systems close to 
generation source.   
Gram 
Oorja 
Still many un-electrified villages.  Remote 
hamlets may not feature on electrification 
timeline.   Reliability an issue. 
Moderate-High: Grid roll-out will eventually 
negate the need for micro-grids.  Future 
focus of the firm may include innovations in 
biogas grids for cooking. 
 
6.3.4 Cross-dimensional trends and additional perspectives  
Comparing the data gained from the interview responses across dimensions allows some 
interesting insights and trends to emerge amongst the ten firms.  In particular, it allows for a 
contextualisation of firms’ value propositions and corporate actions within the dynamic 
electrification programs of India. Figure 6.3 summarises firms’ responses into indicative 
positions along the axes of value propositions (the extent to which business models were 
interactive or isolated) and government electrification risk perceptions.   
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Figure 6.3 Indicative positioning of off-grid firms 
The data suggest that those firms that have high levels of interactivity, i.e. firms that actively 
cultivate energy’s enabling functions and support ecosystems, generally perceive higher levels 
of risk from the electrification programs of the government.  These factors are also associated 
with higher cost systems.  As mentioned previously, these firms with high levels of interactivity, 
have been classified as having strategic corporate action, owing to the social value criteria of 
the taxonomical model developed in Chapter 4 of this thesis.  This interactivity, or 
embeddedness, of the energy product or service within the community is seen as providing a 
strategic advantage for the firm (Goyal & Sergi, 2015; London & Hart, 2004).  In these cases, 
the delivery of electricity enables increased embeddedness of such firms in the BoP setting, by 
building social capacity, local partnership networks and learning ecosystems (Goyal et al., 
2014). 
Thus firms with a more strategic corporate approach, and higher levels of social interactivity and 
embeddedness, have arguably a more realistic understanding of the macro-level electrification 
paradigm.  While the causality of these observation is beyond the scope of this study, firms may 
have actively cultivated this embeddedness to provide a safeguard for when reliable grid 
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electricity is available in the currently off-grid market.  It may be speculated that the “stickiness” 
of embedded off-grid energy, where the technology shapes new mindsets and new behaviours 
(Simanis, 2011) may well allow this type of energy to compete with grid electricity, especially 
when its reliability is superior.  
Nevertheless, on initial inspection, the diverse perceptions of the grid’s risk to off-grid firms 
suggest a complex, and somewhat perplexing, scenario.  Strategic firms perceive higher risks 
from the government electrification programs, while more opportunistic firms anticipate lower 
risks. This dichotomy of perspectives can perhaps be explained by the target markets of the 
product offerings themselves.  In their respectively-targeted non-census habitations, lanterns 
from BOPEEI and Greenlight Planet, and micro-grid offerings from ONergy and Mera Gao, offer 
low cost energy (lighting) solutions.  In fact, these are the only possible products to compete as 
lighting substitutes within the BoP household budgets.  Conversely, more income-generating 
energy systems, which rely on productive loads, are at a scale only suitable to larger habitations, 
where it is likely that the grid will eventually arrive. 
Additionally, other dimensions appear at play, including firms’ interactions with state agencies.  
For example, OMC Power have a collaborative relationship with the government in Uttar 
Pradesh, and, thus are well aware of the government’s policies and attitudes to off-grid energy 
systems and the risk this may pose to business activities in the future.  At the other extreme, 
Mera Gao Power has minimal engagement with Uttar Pradesh energy authorities, operating in 
unelectrified, non-census habitations, that are not considered by state government agencies.   
6.4 CONCLUSIONS  
6.4.1 Perspectives 
This chapter has provided important insights into how firms in India’s off-grid sector configure 
their value propositions, and the ways in which their BoP actions are motivated.  Importantly, it 
also shows how these firms view business risk in the face of the sector’s main threat to continued 
viability: further improvements to the grid electricity supply.   
In the preceding chapters of this thesis, insights were based on secondary data and literature to 
formulate and develop the case for private sector energy distribution in BoP markets in India.  
Results presented in this chapter are drawn from primary data from a selection of ten private 
sector firms.  Semi-structured interviews allowed a validation to be made of the role of the private 
sector that cannot be gained from secondary-data observations alone.   
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The study broadly found two distinctive groupings of approaches in the exemplar firms.  Some 
firms clearly defined the BoP household market and responded to those market conditions, 
necessitating affordable energy solutions that could be substituted for mostly unclean, unreliable 
and traditional energy products, at little or no additional cost to the consumer.  These firms had 
more isolated business models (Sanchez & Ricart, 2010) and their interventions effectively 
focussed on the direct effects of energy.  
Other firms displayed value propositions consistent with interactive business models (Sanchez 
& Ricart, 2010) and strategic corporate approaches.  This is consistent with their focus on 
maximising the dynamic effects of energy (as discussed in Chapter 3).  This is also reflected in 
their patient capital investor profiles, whose investor objectives are focussed on social value 
creation, with profitability shifted from a short-term to a long-term proposition (Epstein & Yuthas, 
2014).  
A consistent theme, which is perhaps unsurprising in a study such as this, is the importance of 
perspectives.  The critical perspective asked of firms in this study was related to the extent and 
impact of the grid. How can firms, looking at the same issue, have such differing perspectives?  
The answer is perhaps that firms are not looking at the same issue, in the same way.   Firms 
that focussed on ‘forgotten’ hamlets, where BoP markets dominate, generally saw grid 
electrification as a distant issue, and were responding to immediate needs of BoP consumers.  
Their business is one of substitution, and they examine the market situation at perhaps a smaller 
temporal and spatial scale.  On the other hand, firms with strategic, interactive approaches are 
more attuned to wider market trends, including electrification, with longer timeframes consistent 
with their profitability horizons and income-generating social value creation 
6.4.2 Implications 
Thus, just as there is not a singular perspective on grid impacts from the firms examined, there 
is perhaps not one definitive role that private sector off-grid operators play.  Firms targeting 
forgotten hamlets are likely to continue their focus on energy provision, and may well see little 
impact from grid electrification programs in their target market.  Conversely, firms focussed on 
more interactive, strategic business models, may well need to adapt.  This adaptation can 
already be seen in the embeddedness of these firms in their host communities and the efforts 
to expand their consumer base, especially to develop and anchor new business customers. 
The findings of this research carry consequences within the actual electrification progress and 
plans of the government.  The changing dynamics of the electricity sector in India bring with it a 
change in market opportunities for off-grid operators.  However, an alternate perspective is that 
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population growth may well outpace the number of villages and households being electrified, 
resulting in no change in the absolute number of people without electricity access in India (e.g. 
The Climate Group, 2015).  Added to this, it could be argued that the economic and political cost 
of extending the grid to remote areas should be considered against more cost-effective off-grid 
options.  Matching these realities with the findings of this study remains an ongoing assignment. 
Nevertheless, energy, as an enabling vector, should be viewed not just from an access point of 
view, but also from an empowerment point of view, towards the goal of poverty alleviation.  While 
the broad groupings of off-grid private sector operators examined in this paper contribute to this 
goal to varying degrees, the contribution of the less-interactive operators in targeting ‘forgotten’ 
hamlets should not be downplayed.  In these locations, government services may never arrive, 
meaning that the private sector is one of the few conduits of poverty alleviation to such 
consumers at the very base of the pyramid.  As affordability is a critical aspect of this market, 
firms will need to ensure that they are at the forefront of technological innovations, providing 
energy that does more, for less.  Other critical areas for the sector include last mile generation, 
integration with the grid and energy storage.  The government has a pivotal role in creating an 
environment for this innovation to occur, and indeed recognising that this sector is critical to the 
overall development targets of the nation. 
6.4.3 Study limitations and future research directions 
Despite potentially valuable insights into how off-grid private sector operators fit within India’s 
evolving electrification landscape, the study was not without limitations.  The small sample size 
of interviewed firms means that the conclusions and insights are indicative only, and do not 
represent a definitive analysis of the entire sector.  As such, the true extent of private sector off-
grid operations is unable to be determined from this study.  A key next step would be to develop 
a geographic inventory of Indian private sector off-grid operations, effectively updating Prayas 
Energy Group’s (2014) map of DRE systems and using information in CLEAN’s membership 
directory.  This information could be appropriately supplemented by updated data on the spatial 
extent and reliability of grid. Again, Prayas Energy Group has been making useful contributions 
through its monitoring of grid power conditions at selected locations across India, via the 
Electricity Supply Monitoring Initiative (ESMI). Increased knowledge of where grid and off-grid 
systems are, and how they interact, would greatly increase transparency of the electricity sector 
as a whole. 
By focussing exclusively on the perspective of successful, exemplar firms, the study has clear 
biases in terms of not reporting on failed ventures and issues that may be common in the sector.  
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There is clearly scope to study a broader range of firms to determine lessons learned.  Industry 
bodies such as CLEAN can assist with information sharing.  The transparency of off-grid power 
reliability and longevity is also of interest, with firms such as Customised Energy Systems 
attempting to compile information in this regard.  
Further, due to time constraints, the study did not interview the beneficiaries of corporate action 
in this space, namely, consumers, and the wider society.  Thus, verification of the claims of firms 
would be extremely valuable.  Qualitative and quantitative data collection from households and 
communities where off-grid is provided by the private sector would allow a greater understanding 
of the impacts of energy access, the embeddedness of the energy services provided, and the 
attitudes of communities towards off-grid and grid solutions.   
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CHAPTER 7 CONCLUSIONS 
7.1 FINDINGS AND INSIGHTS  
This PhD thesis has evaluated the value propositions, motivations and opportunities of private 
sector electrification in Base of the Pyramid (BoP) marketplaces in India.  In response to market 
opportunities and driven by a strong sense of social responsibility, there is a potential for private 
sector firms to engage in distributing electricity to BoP consumers.  This opportunity is 
pronounced in areas where there is limited or unreliable access.  However, the role and 
motivation of the private sector in the electrification of Indian BoP markets has remained 
relatively unexplored.  The thesis has contributed to this research gap by examining if and how 
firms act in the Indian BoP market overall, what the opportunities are in electrification in 
particular; and how firms’ activities create Shared Value that benefits both the firm and the wider 
society.  In doing so, the thesis has provided a contemporary assessment of the market across 
four research objectives and has identified a number of important issues that would facilitate 
greater private sector engagement in India’s electrification  
Research Objective 1 (Chapter 3) aimed to understand how electrification creates value that 
contributes to poverty alleviation, and how this can translate to private sector value propositions. 
Development of a novel conceptual representation of value flows from the energy and non-
energy sectors to poor households assisted in clarifying the direct, indirect and dynamic effects 
of energy access on poverty alleviation.  This representation was used in reviewing literature to 
classify the effects of electrification technologies.  These effects were found to be proportionate 
to the scale of electrification.  Income-generating electrification technologies, such as micro-
grids and the electricity grid, which involve economic utilisation by the non-energy sector, are 
more likely to generate additional dynamic effects, such as long-term structural changes in an 
economy. 
In particular, the research has contributed to linking these direct, indirect and dynamic effects to 
the value propositions of firms delivering electrification at the BoP.  The key BoP concept of 
Shared Value may be enhanced by focusing on dynamic effects creating long-term societal 
value, which eventually translates into business value.  Interactive business models, where firms 
create supportive ecosystems around the energy product or service, can enhance the income-
generating potential of energy, thereby magnifying the dynamic effects upon which Shared 
Value is sustained.  This presents a new insight into sustainable pathways for private sector 
engagement in this market.   
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Research Objective 2 (Chapter 4) aimed to evaluate the motivations and actions of Indian firms’ 
engagement with the BoP.  While much has been written about case studies of particular 
corporate responses, relatively little is known about the Indian market as a whole.  Without this, 
it would be impossible to understand the Indian BoP response, from which corporate actions in 
response to energy access will arise. The development of a new taxonomical model, bringing 
together the emergent, and overlapping, BoP, Corporate Social Responsibility (CSR) and 
Creating Shared Value (CSV) theories, allows a valuable contribution in enabling a common 
classification language of practitioner actions in BoP markets. Understanding the extent to which 
emergent theories are grounded in observable actions will help develop and influence corporate 
strategy in BoP marketplaces not only in India but worldwide.   
This new model was applied to BoP activities of India’s Top 100 firms, as observed in publically 
available corporate reports.   Despite a number of Indian BoP case study examples in literature, 
practitioner action was lower than expected.  Results showed that less than half of India’s Top 
100 firms were focused on specific BoP activities.  The majority of firms may see this market as 
a difficult, or unappetizing, proposition. Further, the promise of CSV, and of a new economic 
paradigm, was observed in only four of India’s Top 100 firms. 
Research Objective 3 (Chapter 5) determined the interaction between India’s electrification 
paradigms and the opportunities for the private sector.  Investigation of the country’s current 
paradigms, with a focus on Maharashtra and Odisha, showed the dominance of the 
government’s roll-out of the central electricity grid.  However, the strong government push for 
village grid connections (achieving 100% village electrification in Maharashtra, for example) has 
not yet translated into full household electrification, and it is likely that some non-census hamlets 
will remain unconnected.   In addition, the grid’s poor quality and reliability, especially for 
electricity consumers in more remote areas, remains a major issue.  Although off-grid systems 
are clearly in the government’s mix of solutions to address India’s energy poverty, the 
government has so far under-emphasised the role that off-grid technologies play due to political 
promises and policy settings, both firmly focussed on grid connections.   
The analysis of private sector contributions to electrification in India thus reveals a conundrum.  
On the one hand, there seems to be an opportunity, and need, for the private sector to enter the 
market, especially given low reliability of the centralised grid and the government’s focus on 
village electrification at the expense of connecting households and non-census habitations. On 
the other hand, investigation showed that private sector engagement is limited, operating on the 
periphery of government paradigms.   The private sector faces significant risks, primarily due to 
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government’s lack of a coordinated and integrated policy approach to optimise solutions to 
India’s energy poverty.  
Research Objective 4 (Chapter 6) evaluated the role of private sector off-grid operators in the 
electrification of India.   This was undertaken via semi-structured interviews of ten off-grid firms, 
providing an important ‘insider’ perspective and validation of the concepts developed in the 
preceding chapters.  Findings showed two distinctive approaches.   Some firms clearly 
responded to BoP household needs by selling affordable solar-based substitutes, and exhibited 
low concerns about the risks of future grid connectivity on their operations.  Other firms’ value 
propositions included a cultivation of the dynamic effects of energy, consistent with interactive 
business models and strategic corporate approaches.  These firms exhibited stronger concerns 
that future grid connectivity may risk their business viability.  In addition, they sought to embed 
their off-grid technologies into community life, mainly through ecosystem development activities, 
perhaps as a risk mitigation strategy.   
The differing perspectives underline the fact that there is not one definitive role that private sector 
off-grid operators play in the electrification of India’s BoP.  Firms that focussed on opportunities 
arising from ‘forgotten’ hamlets and the immediate needs of BoP consumers viewed the market 
at a smaller temporal and spatial scale, whereby grid electrification remained a distant issue.   
On the other hand, firms with strategic, interactive approaches were more attuned to wider 
market trends, including electrification, with longer timeframes consistent with their profitability 
horizons and income-generating value creation.  Such firms took up the challenge of BoP 
electrification did so with a strong social mission, patient investor strategy and a long-term 
commitment to the BoP market.   
Overall, the critical insights that emerge from the research include the following: 
 Creation of ecosystems that facilitate electricity access is important to produce dynamic 
effects that can translate to greater economic productivity and Shared Value, thereby 
sustaining firm competitiveness and alleviating poverty. 
 Despite the espousal of BoP opportunities, the majority of India’s large corporations do 
not engage in this market, and very few show evidence of a strategic approach. 
 The centrally-planned grid contributes significantly to the business risks of the private 
sector in BoP off-grid markets, even though business opportunities exist due to grid 
unreliability and lack of access to all households.  This highlights the dichotomy 
underlying the roles of the government as both electricity distributor and regulator. 
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 Electrification of the BoP is a high risk and highly uncertain market proposition that 
requires a strong social mission from firms to operate and attract investment. 
7.2 RECOMMENDATIONS FOR POLICY MAKERS 
Regarding the types of firms delivering electrification technologies to the BoP in India, it is useful 
to consider a continuum, with pure social value generation at one end, and pure business value 
generation at the other.  As highlighted in this thesis, the inherent direct, indirect and dynamic 
effects of energy result in a strong social element to any undertaking at the BoP, contributing to 
poverty alleviation.  However, a strong social mission and a patient investment approach may 
be important for firms’ sustainability, considering business risks from the uncertain market 
conditions. These conditions are largely due to Indian central and state governments, which 
influence the market both as a regulator and key supplier of the dominant electrification 
paradigm, grid electricity.  The following policy recommendations will allow more market 
certainty and incentives.  Such actions would thereby nudge firms along the continuum towards 
greater business value generation, strengthening both the role and the investment 
attractiveness of the private sector. 
 Increased transparency in the functioning of the grid system is an important first step, 
as discussed in Chapter 5.  This would involve shifting the government’s metrics of 
electrification, which currently focus on village electrification, towards household 
electrification, and, ultimately, quality of electricity provided (expressed in term of 
consistency of voltage and duration of supply per day).   
 Secondly, greater recognition by the government of the role of private sector off-grid 
systems in India’s electrification is crucial.  As established in Chapter 5, private sector 
off-grid systems, currently playing a remedial, secondary role, could be mainstreamed 
within India’s electrification planning.  This would optimise the contributions of the private 
sector towards electrifying the BoP.  The business certainty that this would provide would 
also allow the private sector to develop innovations that could provide more integrated, 
cost-effective and deployable energy services. 
 The CSR requirements of the Indian Companies Act, which requires large firms to spend 
2% of their Profit After Tax on CSR activities, provides a potentially vast opportunity for 
the private sector to support electrification projects.  However, as discussed in Chapter 
4, the current regulations of the Act do not permit CSR activities to forward the business 
objectives of firms.  This, in turn, restricts the creation of Shared Value and long-term, 
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strategic BoP market engagement.  Appropriate revisions to the Act would likely see 
increased investment by energy firms in BoP markets as part of their CSR activities.  
7.3 LIMITATIONS OF THE RESEARCH 
The limitations of the thesis’ research are largely a result of the methodologies employed and 
the dynamic nature of the energy poverty issue in India.  The snapshot of India’s electrification 
draws largely from data over the period 2014-16 that will no doubt evolve due to the dynamic 
nature of energy access.  Shared Value was a key concept in the thesis used to consider value 
to both firms and society.  However, across the chapters of the thesis, social value was 
interpreted from perspectives garnered from literature and interviews with firms and government 
stakeholders, with no direct discussions with consumers or community groups. 
The findings of Research Objective 1 are limited by the literature review methodology, which 
connects broad clusters of research.  This methodology, and the propositions it develops, lack 
validation from the end-users of the energy products and services. 
In addressing Research Objective 2, the publically available information used as the data set 
comes with limitations, particularly as it is secondary data where the firms themselves choose 
what to report, sometimes with inaccuracies.  The methodology does not consider the extent of 
firms’ BoP engagement: firms may report one-off activities in their reports, which may result in 
classification of the entire firm as active in BoP markets.  Also, projects that result in negative 
social benefits, or that experience difficulties during market entry and maintenance, are unlikely 
to be reported and captured. 
Research Objective 3’s findings are limited by the incomplete data set of publically available 
information on off-grid sites and system details.  Also, the very nature of government data related 
to grid connections means that its accuracy may be called into question, and is difficult to verify.  
In particular, although the findings regarding the patterns and policies of electrification are valid, 
the fast-paced nature of India’s electrification progress means that the data used has already 
become superseded. 
In Research Objective 4, purposive sampling was used to determine participants that would best 
help in answering the research questions.  The sampled firms were pre-specified to be 
consistent with the goal of representing firm views across different perspectives.  While rich 
quality data was collected from these participants, this has come at the expense of the quantity 
of firms interviewed.  In addition, only successful firms were considered, and thus there was a 
clear bias in terms of not reporting failed ventures and challenges that may be common and/or 
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specific to the sector.  Due to these issues, the findings of the research objective are indicative 
and are unable to provide a definitive analysis of the entire sector.  
7.4 FURTHER RESEARCH DIRECTIONS 
In light of these limitations, this thesis leads to a number of future research activities that would 
contribute to clarifying the role of the private sector in the electrification of India’s BoP.  These 
activities include: 
 Further analysis of the beneficiaries of corporate actions in this sector, namely, 
consumers and the wider society.  This would allow verifying firms’ claims and mapping 
the direct, indirect and dynamic effects of electrification technologies developed in 
Chapter 3.  The analysis would draw on qualitative and quantitative data collection 
collected from BoP consumer surveys and imbedded firm investigations for selected 
operators. 
 Further analysis of BoP corporate actions, elaborated in Chapter 4, could include both 
consumer surveys and imbedded firm investigations.  There is also an opportunity for the 
taxonomical model itself to develop broader considerations, particularly around 
consumer and social value perspectives, increasing its utility. 
 Development of a dynamic geographic inventory of Indian private sector off-grid 
operations. This would allow determining the true extent of private sector off-grid 
operations across India beyond what was presented in Chapter 5.  This information could 
be supplemented with a mapping of the spatial extent and reliability of grid. Increasing 
the knowledge of where grid and off-grid systems exist, and how they interact, would 
greatly increase transparency of the electricity sector as a whole. 
 Additional investigation of firms in the off-grid sector (Chapter 6), particularly those that 
have failed, would provide a more representative assessment of the sector.  The semi-
structured interview approach could also be extended to policy makers at all levels of 
government, providing an updated analysis of the sometimes-conflicting policy settings 
of the sector.   
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Table A1.1 Corporate information sources – India’s Top 100 firms  
R
a
n
k
 
Firm name Corporate information sources 
1 Indian Oil Corporation Business Responsibility Report 2013-14:  
2 Reliance Industries Limited Reliance Sustainability Report 2013-14 
3 Bharat Petroleum Corporation 
Annual Report 2013-14 (Business Responsibility 
Report) 
4 Hindustan Petroleum Annual Report 2013-14 
5 Tata Motors Ltd Website and CSR report 2013-14 
6 State Bank of India Business Responsibility Report 2013-14:  
7 
Oil and Natural Gas Corporation 
Limited (ONGC) Sustainability Report 2013-14  
8 Tata Steel Ltd Business Responsibility Report 
9 Essar Oil Limited Essar Energy Sustainability Report 2014 
10 Hindalco Hindalco Sustainability Report 2013-14 
11 Bharti Airtel Annual Report 2013-14 
12 Larsen & Toubro Ltd. Sustainability Report 2013-14 
13 Tata Consultancy Services (TCS) Corporate Sustainability Report 2013-14 
14 NTPC Sustainability Report 2012-13 
15 ICICI Bank Ltd. Annual Report 2014 
16 Coal India Ltd. Sustainability Report 2013-14 
17 Mahindra & Mahindra Ltd. Sustainability Report 2013-14 
18 
Mangalore Refinery And 
Petrochemicals Ltd. Annual Report 2013-14 
19 Vedanta Ltd. Sustainable Development Report 2013-14 
20 GAIL (India) Ltd. Sustainability Report 2013-14 
21 Adani Enterprises Ltd. Annual Report 2013-14 
22 Infosys Ltd. Website and Sustainability Report 2014-15 
23 JSW Steel Ltd. Sustainability Report 2013-14 
24 HDFC Bank Ltd. Annual Business Responsibility Report 2014-15 
25 Punjab National Bank Annual Report 2013-14 
26 Chennai Petroleum Corporation Ltd. Annual Report 2013-14 
27 Steel Authority of India (SAIL) Ltd. Annual Report 2013-14 
28 Bank of Baroda Annual Report 2014-15 
29 Wipro Ltd. Annual Report 2013-14 
30 Maruti Suzuki India Ltd. Sustainability Report 2013-14 
31 Canara Bank Annual Report 2014-15 
32 Bank of India Annual Report 2014-15 
33 Bharat Heavy Electricals Ltd. Annual Report 2013-14 
34 
Housing Development Finance 
Corporation Ltd. Business Responsibility Report 2014-15 
35 Axis Bank Ltd. Business Responsibility Report 2014-15 
36 Petronet LNG Ltd. Business Responsibility Report 2013-14:  
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37 ITC Ltd. Report and Accounts 2014 
38 Tata Power Company Ltd. Website: Sustainability>Social Endeavours 
39 HCL Technologies Ltd. Sustainability Report 2012  
40 Union Bank of India Business Responsibility Report 2014-15 
41 Motherson Sumi Systems Ltd. Annual Report 2014-15 
42 Hindustan Unilever Ltd. Business Responsibility Report 2014-15 
43 Grasim Industries Ltd. Business Responsibility Report 2013-14:  
44 IDBI Bank Ltd. Annual Report 2013-14 
45 Ruchi Soya Industries Ltd. Annual Report 
46 Idea Cellular Ltd. Annual Report 2014-15 
47 Central Bank of India Annual Report 2013-14 
48 Aditya Birla Nuvo Ltd. Annual Report 2013-14 
49 Hero MotoCorp Ltd. Annual Report 2014-15 
50 Indian Overseas Bank Annual Report 2013-14 
51 Reliance Communications Ltd. Business Responsibility Report 2014-15 
52 
UltraTech Cement Ltd. (Aditya 
Birla) Annual Report 2012-13 
53 
Power Finance Corporation Ltd.  
Annual Report 2013-14 (Business Responsibility 
Report) 
54 Allahabad Bank Annual Report 2013-14 
55 Oriental Bank of Commerce Annual Report 2013-14 
56 
Bajaj Auto Ltd. 
Annual Report 2013-14 
Business Responsibility Report. 
57 Suzlon Energy Ltd. Annual Report 2013-14 
58 Jaiprakash Associates Ltd. Business Responsibility Report 2013-14 
59 Jindal Steel & Power Ltd. 1st Business Sustainability Report 2013-14 
60 Reliance Infrastructure Ltd. Business Responsibility Report 2012-13 
61 Cairn India Ltd. Business Responsibility Report 2014-15 
62 Tata Communications Ltd. Business Responsibility Report 2013-14 
63 Jet Airways (India) Ltd. Annual Report 2013-14 
64 Syndicate Bank Annual Report 2014-15 
65 Corporation Bank Annual Report 2014-15 
66 UCO Bank Annual Report 2014-15 
67 Tech Mahindra Ltd. Annual Report 2013-14 
68 Kotak Mahindra Bank Ltd. Annual Report 2014-15 
69 
Rural Electrification Corporation 
Ltd. 
Annual Report 2013-14 
Business Responsibility Report 2013-14 
70 Indian Bank Annual Report 2014-15 
71 Sun Pharmaceutical Industries Ltd. Business Responsibility Report 2013-14:  
72 Andhra Bank Annual Report 2014-15 
73 Tata Chemicals Ltd. Business Responsibility Report 2013-14:  
74 
Power Grid Corporation of India Ltd. 
Annual Report 2013-14 and Sustainability Report 
2011-12 
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75 
Adani Power Ltd. 
Annual Report 2013-14 
Business Responsibility Policies 
76 Alok Industries Ltd. * Annual Report 2012-13 
77 Hindustan Zinc Ltd. Annual Report 2014-15 
78 Mahanagar Telephone Nigam Ltd. Annual Report 2013-14 
79 
NMDC Ltd. (National Mineral 
Development Corporation) Annual Report 2014-15 
80 Crompton Greaves Ltd. (CG) Annual Report 2013-14 
81 Asian Paints Ltd. Business Responsibility Report 2013-14 
82 Dr. Reddy's Laboratories Ltd. Annual Report 2013-14 
83 Apollo Tyres Ltd. Annual Report 2014-15 
84 Videocon Industries Ltd. * Annual Report 2014 
85 Jindal Stainless Ltd. Annual Report 2014-15 
86 Bank of Maharashtra Annual Report 2014-15 
87 GMR Infrastructure Ltd. Business Responsibility Report 2013-14 
88 MRF Ltd. (Madras Rubber Factory) Annual Report 2013-14 
89 EID Parry (India) Ltd. Annual Report 2013-14 
90 Future Retail Ltd. Annual Report 2014-15 
91 United Bank of India Annual Report 2013-14 
92 Rain Industries Ltd. Annual Report 2014 
93 YES Bank Ltd. Sustainability Report 2014-15 
94 Max India Ltd. Annual Report 2013-14 
95 Shree Renuka Sugars Ltd. Annual Report 2014-15 
96 Siemens Ltd. Business Responsibility Report 2013-14 
97 Vijaya Bank Annual Report 2014-15 
98 Lupin Ltd. Annual Report 2013-14 
99 ACC Ltd. Business Responsibility Report 2014 
100 Oil India Ltd. Annual Report 2013-14 
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APPENDIX 2:  
ETHICS REVIEW DOCUMENTATION
  
School of Chemical Engineering Ethics Review 
	
This	form	has	been	modified	from	the	UQ	Application	Form	for	Ethical	Clearance	for	Research	Involving	Human	Participants	for	student	
projects	in	the	School	of	Chemical	Engineering	
	
This	form	has	been	developed	to	assist	in	the	expedited	review	of	low-risk	student	projects	through	the	School	of	Chemical	Engineering	
Ethical	Review	Committee.	Any	project	deemed	above	this	prescribed	level	of	risk,	or	that	relate	to	‘special	groups’	as	defined	in	Q.2,	
will	be	escalated	for	full	review	by	the	MREC	or	BSSERC.		
	
Expedited	review	by:		
School	of	Chemical	Engineering	Ethical	Review	Committee	
Level	3,	Chemical	Engineering	Building	(74)		
The	University	of	Queensland		
Queensland	4072	Australia	
	
Full	institutional	review	by:	
Medical	Research	Ethics	Committee	(MREC)	
Behavioural	&	Social	Sciences	Ethical	Review	Committee	(BSSERC)	
For	Staff	and	Student	Research	
Refer	to	last	page	for	website	and	other	information,	including	mailing	address	
	
ALL	QUESTIONS	MUST	BE	ANSWERED	
Please	note	the	online	form	will	not	be	submitted	if	you	have	not	completed	all	of	the	required	*	fields	
•please	define	any	acronyms	and	abbreviations	used	
Please	indicate	the	type	of	review	your	project	requires	*		
• Some	participation	possible	or	likely
Feedback	prior	to	UQ	full	review	(all	other	projects)
	
Please	enter	the	full	title	of	your	project	*		 The	role	of	private	sector	off-grid	operators	in	the	electrification	of	rural	
India:	a	case	study	analysis	of	value	propositions,	business	models	and	
stakeholder	interactions	
Student	Name	*		 Anthony	Paul	Heynen	
Student	Number	*		 3315	4068	
UQ	Affiliated	Supervisor(s)	Name	*		 Prof	Paul	Lant;	Dr	Simon	Smart;	Prof	Chris	Greig	
Phone	*		 0421	980	476	
Email	*		 a.heynen@uq.edu.au	
Project	Location	*		 India	(Bhubaneswar,	Pune,	Bangalore,	Delhi,	Mumbai)	
Project	Start	Date	*		 20	March	2017	
Project	Finish	Date	*		 31	March	2017	
PARTICIPANTS		
Note:	Details	of	criteria	used	to	include	or	exclude	people	should	be	outlined;	also	approximate	number	of	people	in	each	
stakeholder	group	(provide	justification),	age	range,	and	male/female	ratios	are	required.	
	
Use	the	following	dot	points	as	a	guide	for	your	answer:	
*	Participants/stakeholder	groups	
*	Inclusion/exclusion	criteria	
*	Number	of	participants	(provide	justification)	
*	Age	range	of	participants	
*	Male/female	ratio	of	participants	
	
1)	Who	are	the	participants	or	informants?	*		 Primary	participants	include	senior	management	of	selected	(max	5)	
companies	providing	off	grid	electricity	solutions	in	India.		Participants’	
responses	to	semi-structured	interview	questions	will	assist	in	compilation	
of	case	studies	of	the	participating	organisations.			
Secondary	participants	include	representatives	of	academic	institutions,	
government	renewable	energy	agencies,	industry	associations	and	
government	regulatory	bodies.		Information	from	these	participants	will	
inform	the	understanding	of	the	historical	contexts	and	policy	reforms.	
SPECIAL	GROUPS		
The	National	Statement	has	identified	certain	groups	with	specific	ethical	considerations.	Researchers	must	take	special	care	to	
protect	the	interests	of	these	groups	if	they	are	in	any	way	involved	in	the	project.	Those	groups	include:		
pregnant	women	and	the	foetus	(Ch	4.1);		
children	and	young	people	(Ch	4.2);		
people	in	dependent	or	unequal	relationships	(Ch	4.3);		
people	highly	dependent	on	medical	care	(Ch	4.4);		
people	with	cognitive	impairment,	intellectual	disability,	or	mental	illness	(Ch	4.5);		
people	involved	in	illegal	activities	(Ch	4.6);		
Aboriginal	and	Torres	Strait	Islander	peoples	(Ch	4.7);		
people	in	other	countries	(Ch	4.8);		
other	cultural	and	ethnic	groups.	
	
In	preparing	your	research	project	and	application	for	ethical	clearance,	you	should	investigate	thoroughly,	through	consultation	
with	supervisors,	colleagues	in	your	school	and	other	professional	groups/organizations,	how	these	special	groups	may	or	may	not	
be	represented	in	your	research	and	if	participation	in	this	research	could	have	a	negative	impact	on	members	of	any	of	these	
groups.		
	
Further	information	relating	to	these	groups	can	be	found	at: 
https://www.nhmrc.gov.au/book/section-4-ethical-considerations-specific-participant		
	
IMPORTANT:	If	participation	of	special	groups	is	a	focus	of	the	research,	the	protocol	cannot	qualify	for	expedited	review	(unless	
other	current	HREC	clearance	is	held	and	a	copy	provided).	
• 	
2a)	Aboriginal	and	Torres	Strait	Islanders	group:	
Specify	the	level	of	participation	that Indigenous	Australians	
will	have	in	this	research	(as	members	of	the	research	team,	or	
as	members	of	the	group	to	be	researched):*		
No	participation
	
• Some	participation	possible	or	likely 	
• Focus	of	the	research 	
Please	explain	your	choice	of	level	and	outline	how	people	will	
be	involved	AND	what	'strategies'	will	be	used	to	address	their	
needs	and	interests?	*		
N/A	
2b)		 People	in	Australia	belonging	to	other	cultural	or	ethnic	
groups.		
Are	there	any	ethical	considerations	that	may	arise	as	a	result	
of	collection	from	other	cultural	or	ethnic	groups	in	Australia?		
	
	
 
Yes No
	
If	YES,	please	provide	details.	
[for	example,	are	there	any	particular	customs,	practices,	or	
conditions	which	should	be	taken	into	account]:																																																																																																										
N/A	
2c)	People	in	overseas	countries	
Does	your	project	involve	data	collection	in	an	overseas	
country?	
Yes No
	
If	yes,	what	ethical	considerations	may	arise	as	a	result	of	such	
data	collection,	which	are	different	from	those	arising	from	
data	collection	in	a	general	Australian	context?	[for	example,	
are	there	any	particular	local	laws,	customs,	practices,	or	
conditions	which	should	be	taken	into	account?]:	
Data	collection	will	occur	in	India;	however	the	interviewees	are	being	
interviewed	because	of	their	professional	roles,	not	their	nationality.		All	
participants	are	senior	representatives	being	interviewed	in	corporate	
offices,	with	no	particular	local	laws,	customs,	practices,	or	conditions	
requiring	additional	observation.			There	is	no	Indian	ethical	standards	
body	or	equivalent	to	Australia’s	National	Statement	on	Ethical	Conduct	in	
Human	Research.				For	example,	staff	and	students	at	UQ’s	collaborating	
institutions	in	India	(such	as	IIT	Bombay)	undertaking	research	with	or	
about	people	and/or	their	data,	do	not	need	to	apply	for	ethics	approval,	
as	there	are	no	formal	approvals	bodies.	
If	you	answered	YES	at	2b	or	2c	have	you	consulted	anyone	
with	knowledge	about	working	with	special	interest	groups	to	
provide	guidance?	If	YES,	please	provide	contact	details	against	
the	following	prompts.	*		
Yes No N/A
	
Name		 Dr	Vigya	Sharma	
Organisation		 Energy	&	Poverty	Research	Group,	School	of	Chemical	Engineering,	The	
University	of	Queensland.	
Phone		 Ext	67725	
Email		 v.sharma@uq.edu.au	
2d)	Other	Special	Groups	
Does	your	project	involve	any	of	the	other	special	groups?	 • I	will	NOT	have	contact	with	any	other	special	groups	
• pregnant	women	and	the	foetus	(Group1)	
• children	and	young	people	(Group	2)	
• people	in	dependent	or	unequal	relationships	(Group3)	
• people	highly	dependent	on	medical	care	(Group	4)	
• people	with	cognitive	impairment,	intellectual	disability,	or	mental	illness	
(Group	5)	
• people	involved	in	illegal	activities	(Group	6) 
other	cultural	and	ethnic	groups	
What	is	the	level	of	their	participation	
• Some	participation	possible	or	likely 	
• Focus	of	the	research 	
What	strategies	will	be	used	to	address	their	needs	and	
interests?	 N/A	
PARTICIPANT	RECRUITMENT	DETAILS	
In	this	section	you	need	to	specify	how	you	will	recruit	participants	for	your	research	study.	
Note	that	disclosure	of	personal	information	from	another	party	or	organisation	to	the	researchers,	even	if	merely	for	the	purpose	of	
seeking	initial	expression	of	interest	in	the	project,	must	be	authorised	by	each	individual	to	whom	the	information	relates	(unless	it	is	
a	completely	public	database	with	unrestricted	access).			
	
3a)	Please	provide	exact	details	of	contact	 Dr	Vigya	Sharma	and	Prof	Paul	Lant	visited	India	in	January	2017	and	
established	key	connections	with	leading	academics	and	senior	managers	
in	the	energy	sector	in	India.		Through	these	contacts,	Dr	Sharma	will	
arrange	introductions	to	representative	organisations	as	follows:		
- senior	management	of	selected	(max	5)	companies	providing	off	
grid	electricity	solutions	in	India.		These	companies	will	be	
selected	from	existing	case	studies	presented	in	“The	Business	
Case	for	Off-Grid	Energy	in	India”	(The	Climate	Group,	2015)	and	
as	such	will	have	already	participated	in	external	reviews	of	their	
business	
- senior	management	of	government	renewable	energy	agencies	
in	two	Indian	states,	Maharashtra	and	Odisha	
- Think-tank	organisations	such	as	Prayas	(Energy	Group)	and	The	
Climate	Group	
- Academics	at	IIT	Bombay	and	Xavier	Institute	of	Management	
Bhubaneswar	
An	information	sheet	will	be	provided	in	the	first	instance	and	a	follow	up	
telephone/	email	contact	will	be	established	in	a	week's	time	to	confirm	
their	participation	in	the	interview.	
3b)	 Does	recruitment	include	disclosure	of	personal	
information	(eg,	mailing	list,	names,	contact	details,	etc)	from	
another	party	or	organisation	to	the	researchers?			
	
Yes No
	
If	YES,	please	provide	details.	
	
PROJECT	BENEFITS		
Note:	for	this	section	you	may	attach	and	refer	to	copy	of	your	Project	Proposal	(SEE	ATTACHMENTS	SECTION).	However,	you	must	
also	enter	CONCISE	answers	to	the	following	prompts.		
	
4)	Please	provide	a	brief	SUMMARY	of	the	project	in	‘every-day’	
or	‘lay’	language	–	including	aims	and	benefit.	*		
This	research	aims	to	increase	knowledge	of	the	role	of	the	private	sector	
in	the	Indian	energy	sector,	particularly	in	supplying	modern	energy	to	
rural	“base	of	the	pyramid”	(BoP)	consumers.		The	applicant’s	previous	
research	has	conceptualised	the	role	of	business	models	in	providing	
mechanisms	that	support	social	value	creation.		These	mechanisms	show	
how	energy	distributors	contribute	to	poverty	alleviation	at	the	BoP	that	
then	provides	a	feedback	loop	to	support	the	growth	of	the	business.		
Other	research	by	the	applicant	has	surveyed	India’s	top	100	companies	
to	examine	the	business	motivations	for	companies	to	engage	in	BoP	
markets,	ranging	from	market	opportunities	to	corporate	social	
responsibility.		Further,	the	proponent	has	undertaken	a	desktop	review	
of	grid	and	off-grid	electricity	systems	in	India,	finding	that	government	
policy	creates	uncertainties	for	the	private	sector,	even	though	the	
electricity	service	provided	exhibits	low	reliability	in	rural	areas.	
The	present	research	project	aims	to	examine	these	three	factors	
(business	models,	corporate	motivation,	and	government	electricity	
policy)	for	selected	private	sector	operators	in	India,	developing	detailed	
case	studies	of	their	stakeholder	interactions.		Output	will	be	in	the	form	
of	depictions	of	business	model	stakeholder	interactions	and	a	SWOT	
(strengths,	weaknesses,	opportunities,	threats)	analysis	of	the	current	and	
future	role	of	the	private	sector	in	the	Indian	energy	market.	
The	project	will	contribute	to	knowledge	about	opportunities	and	
obstacles	for	private	sector	investment,	providing	increased	clarity	for	
businesses	and	allowing	the	government	to	consider	appropriate	changes	
to	policy	settings	to	provide	a	supportive	and	complementary	business	
environment.	
RESEARCH	PLAN		
Note:	for	this	section	you	may	attach	and	refer	to	copy	of	your	Project	Proposal	(SEE	ATTACHMENTS	SECTION).	However,	you	must	
also	enter	CONCISE	answers	to	the	following	prompts.		
	
5)	Briefly	describe	the	research	plan	in	‘every-day’	or	‘lay’	
language.	*		
Data	gathering	will	essentially	follow	a	semi-structured	interview	
approach,	with	interviews	conducted	face-to-face	with	selected	
individuals.		Structured	interview	questions	regarding	the	role	of	the	
private	sector	in	energy	distribution	in	India	will	comprise	three	sections:	
(i)	discussion	of	business	models	and	value	creation	for	both	the	business	
and	society	
(ii)	discussion	and	subsequent	classification	of	business	motivations	using	
a	taxonomical	framework	
(iii)	discussion	on	policy	settings	and	the	government	electrification	
paradigms,	including	the	electricity	grid.	
These	structured	questions	will	be	accompanied	by	the	facilitated	
completion	of	two	frameworks:	the	Business	Model	Canvas	and	the	Value	
Proposition	Canvas.		This	will	allow	value	propositions	and	stakeholder	
relationships	to	be	identified,	and	may	be	a	useful	exercise	for	the	
participant	organisations.			
Questions	to	academics	and	think-tank	organisation	will	be	also	be	
prepared	and	will	act	as	supplementary	information	gathering	to	assist	in	
contextual	research.			
Information	from	the	interviews	and	workshops	will	audio-recorded,	
transcribed	and	then	categorised	for	further	analysis,	contributing	to	a	
SWOT	(strengths,	weaknesses,	opportunities,	threats)	analysis	of	the	
current	and	future	role	of	the	private	sector	in	the	Indian	energy	market.	
6)	ETHICAL	CONSIDERATIONS	of	the	proposed	project	work.	*	 All	interviewees	are	authorised	representatives	of	the	selected	
businesses,	academic	institutions	or	think-tank	organisations.		
Interviewees	may	discuss	positions	on	the	Indian	energy	industry	that	run	
counter	to	government	policy	(national	and/or	state),	which	consequently	
may	expose	the	organisation	to	corporate/reputational	risks.		These	risks	
are	discussed	on	the	 Information	Sheet	for	Participants	and	Authorised	
Representatives.		These	risks	will	be	mitigated	by	the	authorised	
representative	controlling	a	significant	amount	of	the	organisation’s	risk	
exposure	via	the	following	actions:	
• give	permission	for	the	organisation	to	be	involved	in	the	project,		
• choose	whether	their	organisation	is	further	identified	in	any	
published	research,	and		
• approve	the	summary	of	the	interview	undertaken,	giving	permission	
for	all	(or	part)	of	the	information	gathered	in	the	interview	to	be	
used	in	the	research	project	and	associated	publications		
Further,	confidentiality	measures	will	be	in	place.		Prior	to	permission	
being	granted	to	use	interview	information,	all	such	information	will	be	
strictly	confidential.		Any	interviews	conducted	within	the	survey	period	
will	only	discuss	publically-available	information	and	will	not	mention	
information	obtained	in	other	interviews	conducted	in	the	survey	
period.			
Risks	from	results	dissemination	will	be	mitigated	through	reporting	
design	measures	-	published	information	(papers	and	thesis	reports)	will	
be	constructive	in	tone	e.g.	seek	to	recommend	ways	of	improving	energy	
policy.		All	published	information	will	provide	a	summary	of	issues	
discussed	via	the	semi-structured	interview	approach,	identifying	
commonalities	and	contrasts	in	approaches	from	the	case	study	
participants.		Further,	business	model	diagrams	developed	during	the	
interview	may	be	published,	with	permission	sought	from	the	
organisation’s	authorised	representative	prior	to	publication.	
Approvals	and	permissions	will	be	sought	and	obtained	via	a	Letter	of	
Authority	and	Recognition	form,	to	be	signed	by	the	executive	
representative	(see	attached).		Further,	email	confirmation	of	permission	
to	use	the	information	gathered	in	the	interview	in	the	research	project	
and	associated	publications,	will	be	sought	following	emailing	of	the	
summary	of	the	interview	undertaken,	by	the	principal	researcher.	
Additionally,	this	project	does	not	discuss	any	personal	matters;	rather,	
the	core	focus	is	discussing	representative	views	from	businesses,	
academic	institutions	or	think-tank	organisations	on	the	role	of	the	private	
sector	in	energy	distribution	in	India.			
No	risks	to	informants'	mental,	emotional,	physical,	social,	economic	and	
or	cultural	well-being	is	anticipated.		Minimal	discomfort	or	inconvenience	
to	interviewees	is	expected.		No	payments	or	'in-kind'	contribution	will	be	
offered	during	or	after	the	interviews.		
INFORMED	CONSENT		
It	is	the	researcher’s	duty	to	establish	a	consent	process	that	ensures	that	participants	are	provided	with	sufficient	information	on	
the	project	for	them	to	understand	why	the	project	is	being	conducted	and	what	their	involvement	and	risks	will	be.		
	
The	process	by	which	the	researcher	obtains	participant	consent	must	also	be	presented	in	a	manner	that	ensures	the	subject:	(i)	
fully	comprehends	the	information	provided	and	(ii)	understands	that	they	can	make	a	voluntary	choice	on	whether	to	participate	
or	not.	
	
Note:	for	this	section	you	may	attach	and	refer	to	copy	of	your	Consent	Forms	(SEE	ATTACHMENTS	SECTION).	However,	you	must	
also	give	a	CONCISE	answer	to	the	following	prompt.		
	
7a)	How	will	informed	consent	be	obtained	from	participants	or	
informants?	*		
Before	the	interview	begins,	a	consent	form	will	be	provided	for	
interviewee	signatures,	along	with	a	project	information	sheet	(see	
attached).	
GATEKEEPER	APPROVALS		
A	“gatekeeper”	or	“permission-giver”	is	a	person	authorised	to	write	a	Letter	of	Authority	and	Recognition	from	an	organisation	of	
any	type	involved	with	the	research,	which	gives	permission	to	the	researcher	for	access	to	the	population	under	the	
“gatekeeper’s”	or	“permission-giver’s”	authority.		
	
For	example,	if	you	wish	to	conduct	research	in	schools	and	the	participants	are	the	school	teachers,	then	gatekeeper	approval	will	
need	obtained	from	the	relevant	education	authority	(e.g.,	Education	Queensland)	and	the	School	Principals	before	you	may	
approach	those	school	teachers	in	recruitment.	
	
For	example,	if	you	wish	to	access	staff	from	a	private	organisation,	then	similarly,	gatekeeper	approval	will	usually	be	required	
from	senior	personnel	or	an	appropriate	manager	who	is	able	to	grant	such	access	to	approach	that	organisation’s	staff	in	
recruitment.	
	
Note:	for	this	section	you	may	attach	and	refer	to	copy	of	your	Gatekeeper	or	Permission	Giver	Forms	(SEE	ATTACHMENTS	
SECTION).	However,	you	must	also	enter	CONCISE	answers	to	the	following	prompts.		
	
7b)	Are	gatekeeper	approval/s	required	for	the	research?:			
Yes No
 
If	YES,	who	are	the	gatekeeper/s	and	how	will	their	approvals	
be	sought	and	obtained?	*	
The	gatekeepers	will	be	executive,	authorised	representatives	of	the	
organisations	participating	in	this	research	project.		These	representatives	
will	have	the	following	authorities:	
• give	permission	for	the	organisation	to	be	involved	in	the	project,		
• nominate	a	representative	to	directly	participate	in	the	
interview/workshop.			
• choose	whether	their	organisation	is	further	identified	in	any	
published	research,	and		
• approve	the	summary	of	the	interview	undertaken,	giving	permission	
for	all	(or	part)	of	the	information	gathered	in	the	interview	to	be	
used	in	the	research	project	and	associated	publications	
This	approval	will	be	sought	and	obtained	via	a	Letter	of	Authority	and	
Recognition	form,	to	be	signed	by	the	executive	representative	(see	
attached).		Further,	email	confirmation	of	permission	to	use	the	
information	gathered	in	the	interview	in	the	research	project	and	
associated	publications,	will	be	sought	following	emailing	of	the	summary	
of	the	interview	undertaken,	by	the	principal	researcher.		Representatives	
can	elect	to	permit	use	of	all,	or	part,	of	the	information	collected	in	the	
interview	(i.e.	ask	to	ignore	a	certain	part	of	the	information	for	inclusion	
in	the	research	project),	or	can	completely	withdraw	participation.			
CONFIDENTIIALITY,	DATA	COLLECTION	AND	SECURITY		
Researchers	must	ensure	that	all	data,	particularly	data	containing	personal	information	(ie,	information	that	can	identify	the	
person),	are	secure	both	at	the	point	of	storage	and	during	transit.	Researchers	must	also	be	aware	of	relevant	legislation	and	
guidelines	governing	privacy:-	Information	Privacy	Act	(Qld)	2009,	Privacy	Act	(Cth)	1988,	and	Guidelines	under	S95	and	S95A	of	
the	Privacy	Act	(Cth).	
	
In	preparing	your	research	project	and	application	for	ethical	clearance,	you	should	investigate	and	consider	thoroughly,	a	range	of	
factors	relating	to	data	format	and	security,	including:	
•how	you	intend	to	collect	or	access	data	for	your	project	
•what	format	you	intend	to	collect/request/obtain	your	data	and	whether	you	expect	those	data	may	lead	to	the	identification	of	
individuals	who	have	partaken	in	the	project.	
•where	data	are	to	be	stored	(e.g.,	UQ	office	of	researcher)	–	including	details	on	what	measures	will	be	taken	to	ensure	security	
of	data	(e.g.,	locked	filing	cabinets,	computer	hard-drive	protected	by	password/encryption/de-identification	of	data,	etc.)	
•how	data	will	be	stored	on,	or	taken	to,	premises	other	than	secure	UQ	premises	(e.g.,	field	study	site,	researcher’s	home)	-	
including	details	on	what	measures	will	be	taken	to	ensure	security	of	data	at	these	premises	
•detail	measures	that	will	be	taken	to	ensure	security	of	data	during	transit	(e.g.,	if	data	is	on	hard-drive	–	protection	by	
password/encryption/de-identification	of	data,	etc.).	
•identification	of	any	persons	other	than	staff	of	the	research	team	who	will	have	access	to	the	data,	including	details	of	who	they	
are,	why	they	will	need	to	have	access,	and	what	provisions	are	in	place	to	ensure	the	confidentiality	of	data	by	these	persons.	
	
8)	 Provide	details	of	procedures	for	establishing	confidentiality	
and	protecting	privacy	of	participants	or	informants:	
Personal	information	such	as	name	and	position	will	be	collected,	but	will	
not	be	used	in	data	analysis	or	presentation	of	findings.		However,	
individual	participants	may	be	able	to	be	inferred	due	to	the	small	size	of	
some	organisations	operating	in	the	off-grid	energy	industry.		Via	the	
Letter	of	Authority	and	Recognition,	authorised	representatives	will	
choose	whether	their	organisation	is	identified	in	any	published	research,	
including	papers	or	theses.	A	summary	of	the	interview	discussion	will	be	
sent	to	the	authorised	representative	within	two	weeks	of	the	
interview,	seeking	permission	to	continue	to	use	this	data,	and	
identification	of	the	company,	as	applicable.			
Prior	to	permission	being	granted,	all	information	obtained	from	the	
interviews	is	strictly	confidential.		Any	interviews	conducted	will	only	
discuss	publically-available	information	and	will	not	mention	
information	obtained	in	other	interviews	conducted	in	the	survey	
period.			
If	the	organisation	chooses	to	be	remain	anonymous,	the	organisation	will	
be	de-identified	via	a	numeric	code,	known	only	to	the	researcher.	
Audio	recordings	will	be	transferred	to	a	UQ-owned	computer.	Backup	
files	of	these	recordings	will	be	created	on	a	separate	hard	drive.	Upon	
return	to	UQ,	all	soft	electronic	data	will	be	transferred	to	secure	folders	
on	UQ	servers,	for	a	period	of	five	years.		During	this	time	only	the	
principal	researcher	and	the	EPRG	Research	Fellow	will	have	access	to	this	
folder.		A	readme	file	within	the	account	folder	will	state	that	any	use	of	
data	will	require	the	approval	of	the	principal	researcher.		At	the	end	of	
five	years,	the	principal	researcher	will	make	a	decision	on	whether	to	
maintain	the	data	set	or	securely	delete	these	files,	in	consultation	with	
EPRG	Research	Fellow.			
Any	hard	copies	produced,	such	as	consent	forms	will	be	secured	in	a	
locked	location,	accessed	only	by	the	primary	researcher.	Other	hard	
copies	containing	interview	notes	and	participant	observation	taken	at	the	
time	of	the	interview	and	participant	observation	will	be	kept	secure	in	a		
location.		After	one	year,	all	hardcopies	will	be	scanned	and	placed	on	the	
secure	UQ	server,	prior	to	be	being	destroyed.	
Appropriate	arrangements	will	be	made	for	the	security	of	data	in	transit,	
including	carrying	notes	(both	hard	copies	and	electronically	stored	data)	
in	cabin	baggage	under	the	personal	surveillance	of	the	researcher	and	
will	not	be	checked	in	to	avoid	any	chances	of	being	lost	in	transit.	
9a)	Please	detail	where	and	how	data	will	be	stored,	what	
measure	are	in	place	to	ensure	security	of	these	data	(on-site	
and/or	in	transit):	*	
• All	electronic	files	will	be	stored	on	a	Password	protected	laptop	and/or	
external	drives		(Files	will	be	transferred	to	a	password-protected	folder	on	a	UQ	
server)	
• Data	collected	will	be	collated	and	stored	using	password	protected	
electronic	files	
• Hardcopies	and	backup	files	will	be	stored	in	locked	cabinet	facilities	with	
restricted	access	
• All	de-identified	data	files	will	be	stored	separately	from	coding	keys	that	
may	link	back	to	the	source	
• All	sensitive	data	sent	via	e-mail	will	be	clearly	labelled	'confidential'	and	
'Not	for	distribution'	
• Data	will	not	be	circulated	beyond	the	supervisory,	research	or	placement	
team	
• All	files	provided	by	an	external	agency	will	be	destroyed	on	completion	of	
the	project	
9b)	Will	persons	other	than	staff	of	the	research	team	have	
access	to	the	data?	 Yes No 	
If	YES,	then	please	specify	these	persons,	state	why	these	
persons	have	access,	and	what	provisions	are	in	place	to	ensure	
the	confidentiality	of	data	by	these	persons.	
	
10)		In	what	form	will	the	data	be	collected?	Please	select:	*	
Identified
 
Potentially	identifiable
	
De-identified	(no	able	to	be	re-identified)
 
11)		In	what	form	will	the	data	be	stored	or	accessed?	Please	
select:	*	 Identified  
Potentially	identifiable
	
De-identified	(no	able	to	be	re-identified)
 
OTHER	ITEMS	
	
12)	 Give	details	of	how	feedback	will	be	available	to	
participants	or	informants:	
Interviewees	will	be	prompted	to	provide	feedback	face-to-face	during	
and	immediately	after	the	interviews.			A	summary	of	the	interview	
discussion	will	be	sent	to	the	authorised	representative	within	two	
weeks	of	the	interview,	seeking	permission	to	continue	to	use	this	data	
(or	parts	thereof),	and	identification	of	the	company,	as	applicable.		This	
communication	will	be	undertaken	via	emails,	with	response	recorder	in	
the	project	folder	on	the	UQ	server.	The	option	of	feedback	through	
email	or	telephone	will	be	provided	to	all	participants	to	contact	the	
researcher	at	any	point	in	time	through	the	project.	
13)	Will	your	project	involve	any	of	the	following: 
13a)	Access,	by	the	investigators,	to	data	held	by	other	bodies	
or	people	*	 Yes No  
If	YES,	please	provide	details	  
b)	Access	to	data	(e.g.	interview	transcripts)	by	other	bodies	or	
people	not	the	investigators	*	 Yes No 	
If	YES,	please	provide	details	  
c)	Use	of	questionnaires,	interviews,	or	focus	groups	with	
questions	or	topics	which	are	sensitive,	have	potential	to	cause	
distress,	or	may	reveal	illegal	activity	*	
Yes No
	
If	YES,	please	provide	details	  
16) How	has	the	possibility	of	withdrawal	from	the	project	
been	addressed?:	 	
Note:	Ensure	that	details	and	effects	of	withdrawal	without	
prejudice	AT	ANY	TIME	have	been	considered	and	explained	
It	will	be	explained	to	participants	that	participation	is	on	a	strictly	
voluntary	basis	and	they	can	stop	the	interview	at	any	point,	or	may	
choose	to	not	be	part	of	the	process	or	can	refuse	to	answer	any	
individual	question.		A	summary	of	the	interview	discussion	will	be	sent	
to	the	authorised	representative	within	two	weeks	of	the	interview,	
seeking	permission	to	continue	to	use	this	data,	and	identification	of	the	
company,	as	applicable	–	participants	can	elect	to	withdraw	
participation	as	part	of	this	process	also.		The	Information	Sheet	for	
Participants	and	Authorised	Representatives	will	emphasise	that	an	
organisation	may	withdraw	participation	at	any	point	in	the	research	
project	via	email	communication	to	that	effect,	directly	with	the	
principal	researcher.			
Email	communications	and	forms	will	be	recorded	in	the	project	folder	
on	the	UQ	server.		If	the	authorised	representative	withdraws	
permission	to	use	this	data,	hardcopy	and	server	data	pertaining	to	the	
information	collected	will	be	securely	deleted.			
17)	Are	there	any	financial	issues	associated	with	this	project.	
For	instance	is	the	project	funded	or	receiving	any	‘in-kind’	
support?	Will	the	investigator	receive	any	direct	or	indirect	
payments?	Will	the	participants	receive	any	reimbursement	for	
their	involvement	in	the	project?	
Yes No  
If	YES,	please	provide	details	
 
18)	In	undertaking	this	research	do	any	“conflict	of	interest”	
issues	arise?	*	 Yes No 	
If	YES,	please	provide	details	 • 	
RISK		
IMPORTANT:	School	level	ethical	review	committees	consider	research	projects	up	to	the	level	of,	and	including,	PhD,	in	the	
following	circumstances:	
1.where	the	project	involves	no	more	than	low	risk	(research	is	“low	risk”	where	the	only	foreseeable	risk	is	one	of	discomfort)	
,and	
2.the	school	committee	considers	that	it	does	not	require	institutional	review	(by	either	BSSERC	or	MREC).	
If	the	school	committee	considers	the	risk	to	be	above	the	prescribed	level,	or	considers	it	prudent	in	the	circumstances,	for	an	
institutional	ethics	committee	to	review	the	protocol	(e.g.,	because	the	research	is	of	a	particularly	sensitive	nature	or	the	study	
population	is	a	particularly	vulnerable	group),	then	the	application	may	be	referred	to	the	appropriate	institutional	committee,	
i.e.,	BSSERC	or	MREC.		
Alternatively,	the	school	committee	may	require	the	protocol	to	be	amended	in	order	to	reduce	the	risk	to	within	the	threshold	
level.	
Irrespective	of	the	level	of	risk	involved,	research	of	a	kind	triggering	any	of	the	Special	Groups	identified	in	Q.2	must	be	reviewed	
by	one	of	the	institutional	ethics	committees.	
	
14)	Please	Indicate	What	You	Think	Is	The	Level	Of	Risk	For	
Prospective	Participants	Against	The	Scale	Below:	*	 Extreme risk  
High risk
 
Some risk
 
Low risk (only foreseeable risk is discomfort)
No foreseeable added risk above the risks of everyday living
	
15)	Please	provide	details	to	assist	the	committee	as	to	why	you	
indicated	the	level	of	risk	to	prospective	participants	or	
informants	in	the	question	above*	
All	interviewees	will	be	senior	staff	authorised	by	their	respective	
business,	academic	institution	or	think-tank	organisation.			While	the	
organisation	may	encounter	corporate/reputational	risks	as	a	result	of	
participation,	as	discussed	in	(6)	authorised	representatives	control	a	
significant	amount	of	the	organisation’s	risk	exposure	through	a	
comprehensive	authority	and	permissions	process.			Further,	risks	from	
results	dissemination	will	be	mitigated	through	reporting	design	measures	
–	reporting	will	be	constructive	in	tone	and	present	summaries	of	issues	
discussed,	identifying	commonalities	and	contrasts	in	approaches	from	
the	case	study	participants.		
Finally,	all	organisations	identified	to	be	interviewed	have	previously	
participated	in	extensive	case	study	interviews	and	analysis	by	researchers	
(for	example,	see	The	Climate	Group	(2015)	The	business	case	for	off-grid	
energy	in	India.		https://www.theclimategroup.org/news/business-case-
grid-energy-india).		This	provides	organisations	with	an	understanding	of	
risks	involved	and	how	information	may	be	disseminated	in	a	public	
manner.			
These	factors	have	led	to	the	classification	of	risk	being	not	additional	to	
the	risks	of	everyday	business	activities	for	the	organisations	that	
participate.	
ATTACHMENTS	AND	VALIDATIONS	
	
 
 
Participant	Consent	Form	*		
Attached Not	appl icable 	
Participant	Information	Sheet	*		
Attached Not	appl icable 	
Questionnaire	or	Survey	*		
Attached Not	appl icable 	
Gatekeepers	or	Permission-Givers	*		
Attached Not	appl icable 	
I,	the	'named'	student	on	this	application,	have	consulted	with	my	academic	supervisor	on	all	responses	and	forms	submitted	along	with	
this	application	-	and	declare	that	together	we	are	happy	for	this	application	to	be	submitted	in	its	current	form	for	consideration	by	the	
School	of	Chemical	Engineering	ethics	review	committee		
Yes	
We/I,	the	'named'	researcher(s)	on	this	application	have	read	the	University	of	Queensland’s	Guidelines	for	Ethical	Review	of	Research	
Involving	Humans	and	the	NHMRC’s	National	Statement	on	Ethical	Conduct	in	Human	Research,	and	agree	to	abide	by	them	in	the	conduct	
of	this	research.	It	is	understood	that	this	includes	the	reporting	and	monitoring	roles	associated	with	the	approval	by	the	University	of	
Queensland.		
Yes	
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The role of private sector off-grid operators in the electrification of 
rural India: a case study analysis of value propositions, business 
models and stakeholder interactions 
 
Project investigator 
 
Mr Tony Heynen 
Energy and Poverty Research Group, School of Chemical Engineering 
The University of Queensland, Brisbane, Australia 
Email: a.heynen@uq.edu.au, Telephone: +61 7 3346 6210 
 
Information about the project 
 
Electrification is a key priority in the development trajectory of India.  Estimates are that India 
has over 237 million people without access to electricity (IEA, 2015).  While the predominant 
electrification paradigm is via the government roll-out of grid electricity, reliability of the grid 
remains an important issue in rural areas.  Thus, the supplementary role of the private sector 
in delivering modern energy to India’s rural communities and households is becoming 
increasingly important to understand.   This perspective remains thinly researched for the 
Indian context, yet remains crucial as a parallel development paradigm.  The aim of this 
research is to understand the modus operandi of representative private sector off grid 
operators in India to give an insight into the current and future role of the private sector in the 
Indian energy market.   
Through case studies of selected off-grid operations in India, this research project specifically 
examines the successes, failures and opportunities for the sector in its interconnections with 
the electrification paradigms in India. By undertaking semi-structured in-depth interviews with 
a variety of stakeholders, the research will establish links and identify commonalities in 
business models, value propositions, corporate motivations and stakeholder interactions.  This 
will inform the both the decisions of private sector operators but also the policy settings of 
government in achieving shifts in community prosperity associated with access to modern 
forms of energy. 
More specifically, the project asks the following three research questions of a cross-section of 
private sector off-grid energy operators in India: 
i. How are business models and value propositions structured to interact with wider 
stakeholders to actively pursue social value creation? 
ii. What are the business motivations for firms operating in this sector? 
iii. How does the electrification and off-grid policies affect the viability of firms operating in 
this sector? 
 
Your participation and project risks  
 
As a key stakeholder, your participation is sought as part of investigations into the above 
project.  All interviews will be approved by authorised representatives of your organisation.  
Interviewees may discuss positions on the Indian energy industry that run counter to 
government policy (national and/or state), which consequently may expose your organisation 
 
 
Information Sheet for Participants and 
Authorised Representatives 
to corporate/reputational risks.  As part of the controls on these risks, the authorised 
representative will have the following approvals: 
• give permission for the organisation to be involved in the project,  
• choose whether your organisation is further identified in any published research, and  
• approve a summary of the interview undertaken (to be sent within two weeks of the 
date of the interview), giving permission for the information gathered in the interview 
(including business model diagrams) to be used in the research project and associated 
publications. You can also direct the researcher to ignore certain part(s) of the 
information gathered, such that it will not be included in the research project and 
associated publications. 
Strict confidentiality measures will be in place.  Prior to permission being granted to use 
interview information, all such information will be treated as confidential, with data security 
measures in place.  Any interviews conducted within the survey period will only discuss 
publically-available information and will not mention information obtained in other interviews 
conducted.   
Further, risks from dissemination of results will be mitigated through reporting design 
measures – published information (papers and thesis reports) will be constructive in tone e.g. 
seek to recommend ways of improving energy policy and no negative comments will be 
attributed to your organisation.   
You will not receive any reimbursement from the principal researcher for your participation in 
the interview. Your organisation may withdraw participation in the research project at any 
time by writing directly via email to the principal researcher.  Any information already collected 
will be destroyed and not included in the research project.  
Expected outcomes 
 
Information gathered during the interview, including business model diagrams is expected to 
contribute to a case study focussed on your organisation, as well as historical information 
about your industry.  A summary of issues discussed via the semi-structured interview 
approach will also be written, identifying commonalities and contrasts in approaches from 
other case study participants. 
This research project will lead to one research article that will have a general readership 
including private sector energy operators and government bureaucrats and policymakers. You 
will be provided with a copy of the research article for your records once this is completed. In 
addition, the research outcomes will be discussed and analysed in one chapter of the 
researcher’s PhD thesis entitled Private Sector Investment in Energy Services in Base of the 
Pyramid (BoP) Marketplaces in India:  Opportunities for Energy and Business to Create 
Shared Value 
Research ethics 
 
This study has been cleared in accordance with the ethical review guidelines and processes of 
the University of Queensland. These guidelines are endorsed by the University's principal 
human ethics committee, the Human Experimentation Ethical Review Committee and 
complies with the National Statement on Ethical Conduct in Human Research.  You are free to 
discuss your participation in this study with project staff (Tony Heynen, contactable on  
+61 421 980 476). If you would like to speak to an officer of the University not involved in the 
study, you may contact the School Ethics Officer on +61 7 3365 4081 or 
ethics@chemeng.uq.edu.au.  
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APPENDIX 3:  
MAPS – ELECTRICITY GRID TRANSMISSION NETWORK AND 
NAXAL-AFFECTED AREAS  
  178 
 
Figure A3.1: Electricity grid transmission network (source: Central Electricity Authority – 
http://www.cea.nic.in/reports/powermaps/allindia.pdf) 
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Figure A3.2: Naxal-affected areas (source: South Asia Terrorism Portal –  
http://www.satp.org/satporgtp/countries/india/database/conflictmapindia_2017.htm ) 
 
 
